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INTRODUCTION

The infrasonic observatory at Windless Bight, Antarctica was
operated continuously during the period of 1 October 1981 to 30
September 1982 as covered by this report. The infrasonic micro-
phone outputs from a four sensor long period (10 to 100 sec) array
and a three sensor short period (1 to 10 sec) array were digitized
(at 1 Hz and 4 Hz respectively), recorded and analyzed in real-time
by the digital data acquisition and analysis system as described hy
Spell et al., in our progress report GIR 82-1 entitled: Antarctic
Digital Infrasonic System Uparade". Analoaue chart and slow speed
maanetic tape data were also recorded for backup purposes

The diaital magnetic tapes for the period of this report are
archived at the Geophysical Institute of the University of Alaska
beainning with tape M81-3R, 2319 - 24 September, 1981 to 12287 -

1 October 1981 to tape M81-51, 0517Z - 26 December 1981 to 08077 -

1 Janaury 1982, for 1981 and for 1982 beginning with tape M82-1 08157 -

1 January 1982 to 2036Z - 7 January 1982 to tape M82-47, 0328 26 September

1982 to 0155Z 2 October 1982. Infrasonic summarv reports of all signals

with correlation coeffic‘ent greater than 0.50 have been sent from

Antarctica to the Geophysical Institute by telex for each digital tape

beginning with MB2-2 04597 4 February 1982 to 0134Z 10 February 1982.

Copies of these infrasonic sianal reports for each digital tape have

been sent to Mr. William J. Best at AFOSR/NP at Bollina Air Force Base.
After initial electrical noise interference prohlems were corrected

at the equipment building in McMurdo station in early February 1982 there




was no sfgnificant data loss for the infrasonic system. During the
winter night the Aurora microphone oscillator failed out in Windless
Bight. The winter-over operator, Bruce McKibben, made a trip out to
the microphone array by tracked vehicle on July 17 to replace the
faulty oscillator and recalibrated the Aurora microphone.
During the winter night period in Antarctica, Bruce McKibben,
adapted the off-line analysis and filtering software that had been
developed at the Geophysical Institute on a large virtual memory
computer (the VAX 1778) for use on a much smaller and slower computer 1

the PDP 11/03 that is used in our system at McMurdo station. This off- T

line analysis software is reproduced in section III of this report.

Training of the new winter-over operator, Kathleen Driscoll, began
in July 1982 at the Geophysical Institute and continued in Antarctica
under the quidance of Mr. McKibben on .ite through November 17th when
he left McMurdo station for home. Kathleen Driscoll is an electronic
technician with 12 years experience at the University of Alaska and at ;
remote sites in the Canadian arctic.

In Section 1 of this report, Jefferson Collier, a graduate student
working on the analysis of Antarctic infrasonic data, describes the
results of the analysis r” .icrobarom data from the short period micro-
phone array at Windless Bight for all 1981 data. Mr. Collier is support-
ed by NSF/DPP under grant number DPP 8120794 for the analysis of Antarctic
microbarom data.

In Section II, Dr. John O1son describes the results of his research

on infrasonic data analysis as presented at the European Geophysical




Society meeting at Leeds, England in August 1982 at a special symposium
on the "Filterina Analysis in Geophysics" that Dr. Olson was asked to
chair because of his extensive contributions in this field. His paper
as herein reproduced is titled: "Sianal Detection in Scalar Arrays:
Application of Adaptive, Pure-State Filters to Infrasonic Array Data”.
Loaistical support for the Antarctic infrasonics program has been
aiven by the Division of Polar Programs of National Science Foundation

under a three year grant number DPP 81-21669.

- —— -




3
@.
¢
¥

q

SECTION I MICROBAROM ANALYSIS

1. INTRODUCTION

Infrasonic waves from marine storms have been recorded at Windless
Bight, Antarctica since September 1980. These waves, commonly called
microbaroms, have characteristic periods of 3-8 seconds, amplitudes of
0.1 to 10 microbars (dyne/cm) and are aenerated by standing waves in
areas of intense marine weather (Postmentier, 1967). This report will
deal with the analysis of microbaroms recorded during 1981.

During 1981 256 days of continuous digital infrasonic data was
recorded onto nine-track maanetic tape using a system described by Spell
and Wilson (1980). The tapes were later analyzed using a VAX 11/780
computer usina digital data analysis methods including a data-adaptive
pure state filter or pure filter (Samson and Olson, 1981). The use of
digital system alone has given a large increase in the number of coherent
signals detected. The use of the pure filter enables us to detect co-
herent signals 16 db below the ambient wind noise level. This has result-
ed in a further 8-fold increase in the number of coherent signals detected.

There are four areas near Windless Bight that generate microbaroms,
the Ross Sea, the Bellingshausen Sea, the Weddell Sea and the South
Indian Ocean {(see Figure 1). Of these four areas, the Ross Sea and the
Bellingshausen Sea were the most dominant. We detected microbaroms from
the Ross Sea area primarily in the austral summer, while microbaroms from
the Bellinagshausen Sea were detected primarily in the austral winter {al
seasons referred to will be austral seasons). The absence of microbarom
signals from the Ross Sea in the winter can be related to the sea ice

cover of the Ross Sea. The microbaroms detected from the Bellingshausen
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Sea seem to have been qgenerated by large storms that are not present
durina the summer. The microbaroms detected from the Weddell Sea and
the southeast Indian Ocean seemed to be generated by large individual
storms that are not regular features of those areas.

From the variations in the average trace velocity as a function of
azimuth of arrival of the incoming microbarom signals we can estimate the
yearly and seasonal variations of the stratospheric winds over Windless
Bight. Hourly variations in the average trace velocity from the Ross Sea
in the summer indicates the presence of a 24-hour component tidal wind in

the stratosphere over Windless Bight.
2. PROCEDURE

The infrasonic data was collected using a three element, capacitor
microphone array with intra-microphone spacina of approximately one half
the expected wavelength of microbaroms (1800 m). Daniels type noise re-
ducing pipes were used to suppress wind noise for each microphone in the
array (Danfels, 1959). The signals were converted into 4096 discrete
Tevels every 25 seconds and recorded on nine-track magnetic tape in two
minute data blocks. The data was later analyzed on a VAX 11/780 computer.
Cross-correlations were performed between all station pairs to estimate
the time 1t takes a signal to propagate hetween each microphone pair. The
horizontal trace velocity (local sound speed divided by the sin of the
angle between wave normal and vertical) and azimuth of arrival were calcu-
lated usina a least-sauares estimator (McGowan and Flinn, 1970). The two
minute data blocks were then pure filtered and the time domain analysis

was repeated to obtain a new estimate of the trace velocity and azimuth




of arrival. The coherence between signals is judged by calculating the

cross-correlation coefficients hetween all siagnal pairs. A sianal was
iudaed to be a coherent wave if all correlation coefficients were areat-

er than .A.
3. THEORY

If we assume a horizontally stratified atmosphere then Spell's

law of sound is given by,
c/sing + W = ¥ = constant

where ¢, ¢, W, Vr are the speed of sound, the angle between vertical
and wave normal, the horizontal component of wind in the direction of
wave propagation and the measured horizontal trace velocity, respectively.

At the reflection layer ¢ = 90° so

Ve = Cp + Wp
where the subscript r denotes quantities at the reflection layer. If we
assume that the winds at the reflection layer are constant over the area
of microbarom reflection then the trace velocity as a function of azimuth

is aiven by
V(¢) = Cp + Wecos (o)

where ¢ and ¢m are the azimuth from which the wave is propagating and
the azimuth from which the wind is flowina. W denotes the maanitude of W.
A sound channel is created when the speed of sound in the upper

atmosphere excedes the speed of sound on the surface. There are two sound
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channels in the upper atmosphere (Diamond, 1963} in the upper stratosphere
around 50 km and in the lower thermosphere around 110 km. Donn and Rind
(1972) showed that for microbaroms reflecting in the lower thermosphere
the amplitudes of the microbarom signals exhibit a strong semidiurnal
fluctuation due to the presence of the semidiurnal tidal wind in the
lower thermosphere. Microbaroms reflectina in the thermosphere suffer
increasing energy dissipation with height. The semidiurnal tidal wind

will cause the reflection level of microbaroms to increase or decrease

thg;,eau?fﬁu»mggiﬁgr less wave attenuation. However, when microbaroms

4//’/yfef1ect at a Tower level in the stratosphere there is Tittle periodic

’/f "

amplitude variation. This difference in microbarom amplitude variation
characteristics will allow us to tell whether the microharoms are reflect-

ing in the stratosphere or in the lower thermosphere.

4. TEMPERATURE AND WIND OVER ANTARCTICA

In the Tast section we showed that the propagation of microbaroms is
dependent  upon the vertical temperature-wind profile in the upper
atmosphere. Figure 2a, b shows the CIRA 1966 model of atmospheric
temperature as a function of height and latitude for January or July and
April or October. We will use these months to represent the four seasons
winter and October-austral sprina), so the maximum temperatures in the
stratosphere over Antarctica for summer, fall, winter, and spring are
290°-30n°, 28n°-200°, 260°-260°, and 270°-280° (in dearee kelvin) respect-
ively. From sea ice maps (Figure 3) and surface isotherm maps for summer
and winter (Figure 8a, b) we can see that the temperature of the surface

of the antarctic oceans is around 273°K. Therefore in the sprina, summer,




and fall there can be a stratospheric sound channel due solely to
temperature differences between the surface and the stratosphere. To
further understand the propagation of microbaroms we must look at the
vertical wind structure.

In the thermosphere the semidiurnal tidal wind will cause a 12-hour
variation in the amplitudes of the microbaroms that reflect in the thermo-
sphere. In the stratosphere we must examine the effects of the prevailing
wind, the diurnal tidal wind and the semidiurnal wind on microbarom propa-
qation. Figure 5a, b shows the 1966 CIRA model of zonal winds as a
function of height and Yatitude for January or July and April or QOctober.
We again make the approximation that these months represent each of the
four seasons. In summer (January) there are easterly winds of 10 to 20
meters per second in the stratosphere as shown in Fiqure 5a. In fall
(April) winter (July) and sprina (October) there are westerly winds of
0 to 20 meters per second. These stratospheric winds together with the
seasonal variations in the temperature profile of the stratosphere will
determine when there is a sound channel in the stratosphere. In the
summer there should be a sound channel in the stratosphere except foi
sound waves traveling from west to east. In spring and fall there should
be a stratospheric sound channel except for waves propagating from east
to west. During the winter there is a sound channel in the stratosphere
for waves propagatina from west to east only.

An obvious drawback to the CIRA 1966 model is the lack of information
on the meridional component of the stratosphere winds. Figure 6 shows
zonal and meridional winds derived from rocketsonde data from McMurdo,
Antarctica (1962). As can be seen there is a strona component meridiaonal

flow.




The amplitude and phase of the diurnal tidal wind as a function
of height and latitude as given by Chapman and Lindzen (1970) is shown
in Figure 7a. b. The amplitude of the diurnal wind at 50 km for 75 South

latitude is around 5 meters per second with a maximum southerly wind at

0000 local time with nearly constant phase as a function of heiaht. The
amplitude and phase of the semidiurnal tide as aiven by Chapman and
Lindzen (1970) is shown in Fiqure 8a, b. The amplitude of the semidurnal

wind at 50 km altitude is around 2-3 meters per second.

5. RESULTS

The distribution of number of signals as a function of azimuth of
arrival for each season durina 1981 is shown in Figure %a, b, ¢, d. From
these distributions we can see that there are four dominant source areas
for microbaroms observed near Windless Bight (see Figure 1), the Ross Sea
(0° - 60°), the Bellingshausen Sea (85° - 160°), the Weddell Sea (160° -
200°) and the southeast Indian Ocean (300° - 360°). In the summer we re-
ceived signals mainly from the Ross Sea and the southeast Indian Ocean, in
the fall from all four areas, in the winter mainly from the Bellingshausen
Sea, and in the spring from all but the southeast Indian Ocean.

The microbaroms from the Weddell sea area were received primarily
during the second week of March and the last two weeks of September. The
lack of sianals during the rest of the year cannot be explained by the
stratospheric zonal wind patterns given in Section 4. As can be seen in
Fiagure 1 the propaaation path for microbaroms from the Weddell Sea to
Windless Bight is perpendicular to zonal winds. Since transverse wind

should not effect the sound channel this leads to the conclusion that the
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microbaroms from Weddell Sea were generated by large storms that are not
usually present in that area. Also, as we will show later our data suqg-
agests that there is a strong meridional wind flowing from Windless Bight
towards the Weddell Sea. A strong stratospheric wind flowing from
Windless Bight towards the Weddell Sea wottld eliminate the stratospheric
sound channel from that direction. Without a stratospheric sound channel,
microbaroms would propagate into the thermosphere and suffer energy dis-
sipation and then only if the initial amplitude of the microharoms was very
hiah could they be detected at Windless Bight.

The microbaroms from the southeast Indian Ocean were received during
five different weeks during 1981, three weeks in the summer, and one week
in both the fall and winter. Ouring the winter and fall according to the
CIRA model there should be a stratospheric sound channel from the south-
east Indian Ocean to Windless Bight and according to our estimate of the
stratospheric winds there should be a stratospheric sound channel during
the sprino, summer and fall. Again as with the microbaroms received from
the Weddell Sea this leads to the conclusion that there was not a regular
source of microbaroms from the Southeast Indian Ocean and they were genera-
ted by large storms that are not a reaular feature to that area.

The number of siaonals observed per month for the Ross Sea area and
the Bellingshausen Sea area is shown in Figure 10. We should point out
that the microphone array was offline during the last two weeks of June
and during all of July. This is the reason for the absence of signals
detected durina those two months. The number of sianals from the Ross
Sea area was areatest in the surmmer and falls off rapidly during March

(fal1). Microbaroms are generated by standing waves on the surface of
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the ocean. The sudden drop in the number of signals detected from the
Ross Sea in March sugaoested that the freezina over the PRoss Sea may
be the cause of this decrease. As we saw in Figure 3 the Ross Sea is
covered by sea ice during the winter and free of ice the summer. Weekly
sea ice maps for 1981 show that the Ross Sea had total sea ice cover
first in the middle of March.

The high number of signals from the Ross Sea area in the summer can
he attributed to the relatively short propagatina path lenath from the
Ross Sea to Windless Bight (horizontal distance = 300 km). Ray tracina
routines have been used to show that it takes only one reflection in the
stratosphere for a sound wave from the Ross Sea to reach Windless Biaht.
Using a similar argument the absence of signals from the Bellinashausen
sea area during the summer can be attributed to the lona acoustic path
length from the Bellingshausen Sea to VWindless Bight (horizontal distance

~ 300 km). The increased number of signals from the Bellinashausen Sea
during winter was probably due to large storm systems that develop in
that area in winter.

The hourly variations of the rms levels for microbaroms from the Ross
Sea and Bellinashausen Sea areas averaged over 1981 1is shown in Fiqure 11.
Note that the pattern for the microbaroms from the Bellingshausen Sea have
a 12-hour variation while there is a 24-hour variation for the sianals
from the Ross Sea. The 12-hour variation in the rms level of microbaroms
from the Bellinashausen Sea suogests that microbaroms from that area were
reflecting in the Tower thermosphere. This is in agreement with the wind

and temperature profiles discussed earlier.
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The 284-hour variation in the rms level for microbaroms from the
Ross Sea area can be explained by the presence of a diurnal wind in
the stratosphere over Windless Bight. From Equation 2 we can see that
a diurnal wind in the stratosphere will cause a diurnal variation in
the maximum trace velocity reflected in the stratosphere. This will
then cause a diurnal varfation in the amount of wave energy reflected
in the stratosphere. Figure 12 shows the average trace velocity per
hour averaaed over 1981 of microbaroms from the Ross Sea. This shows
a2 12 meter per second variation over 24 hours. The amplitude and phase
of this variation aarees well with the theory given on the diurnal tide
earlier. There was no indication in the microbarom data of the presence
in the microbarom data of a semidiurnal tidal wind in the stratosphere.
This is probably due to the low amplitude of the semidiurnal tidal wind
in the stratosphere.

The average trace velocity as a function of azimuth for 1981 is shown
in Fiaure 13. This variation in the trace velocity for microbaroms from
different directions is a result of the variation of the stratospheric
winds and the level of wave reflection that occurs along different propa-
gation paths. The maximum trace velocity of 379 meters per second for
microbaroms from an azimuth of 340° occurred when the acoustic raypaths
were parallel to the stratospheric winds. The minimum trace velocity of
327 meters per second from 125° occurred for microbaroms that were re-
flected in the thermosphere hecause the stratospheric sound channel was
closed. Microbaroms with hiah trace velocities that were reflected in
the thermosphere would suffer more dissipation than microbaroms with

Yower trace velocities {Donn and Rind, 1972). Assuming a scaler sound
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speed due to temperature alone of 340 meters per second in the strato-
sphere over Windless Bight then the average stratospheric wind would
equal the maximum average trace velocity minus the scaler sound speed.
This allows an estimate to be made for 1981 of the average stratospheric
wind over Windless Bight of at least 39 meters per second from an azimuth
of 340°. Ye also looked at the variation of the averaae trace velocity
as a function of azimuth of arrival for each season. For the winter
season there was not enough variation in the azimuth of arrival of the
microbaroms to compare to the other seasons. There was little variation
in the averaae trace velocity as a function of azimuth of arrival between

the three seasons, spring, surmmer and fall.

f. COMCLUSIOMS

The use of a digital-data acquisition system has allowed us to detect
many more infrasonic signals than with an analoa system. We receive
microbaroms from four different areas, the Ross Sea, the Bellingshausen,
the Weddell Sea and the southeast Indian Ocean. Of the four source areas,
the Ross Sea and the Bellingshausen Sea are the most dominant source of
microbaroms, as ohserved at Windless Biaght. The microbaroms received
from the Weddell Sea and the southeast Indian Ocean seem to be aenerated
by larae storms that are not reaular features of those areas system.
Variations in the number of microbarom signals from the Ross Sea area
were shown to he caused by the freezina over of the Ross Sea. Semi-
diurnal variations in the rms levels of signals from the Bellinashausen

Sea indicate that the waves from that area were reflecting in the lower

13

PSRN




thermosphere. The diurnal variations of the average trace velocity and

the rms level of the microbaroms from the Ross Sea area indicate the

presence of a diurnal wind over Windless Bight with a maanitude of over
5 meters per second., The variation of the averaae trace velocity as a

function of azimuth for 1981 indicates that the average stratospheric

wind over Windless Biaght was from 340° and had a maagnitude of greater
than 39 meters per second. The diurnal wind suggested by the diurnal
variations of the rms level and averaage trace velocity of microbaroms
from the Ross Sea agrees well with Chapman and Lindzen (1970). The
average stratospheric winds estimated were quite different from the CIRA
1966 model. The CIRA 1966 model has seasonal changes in the direction g
of the zonal winds, while we observed no change in direction for three
of the four seasons. Also, the CIRA model gives no information on the 3
meridional component of the stratospheric winds and we detected there !
to be a Targe meridional component to the stratospheric wind over Windless

Bight.
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4
FIGURE CAPTIONS

' Fiaure 1. A map of Antarctica showina Windless Bight and the four source
reaions for microbaroms for Windless Bight, the Ross Sea, the
Bellinashausen Sea, the Weddell Sea, and the southeast Indian Ocean.

Fiqure 2a. Temperature (in dearees kelvin) as a function of heiaht and

latitude as aiven by the CIRA 1966 model for the months of January

* and July.

Fiaure 2b. Same as Figure 2a except for April and October.
Figure 3. Average ice pack for March (minimum) and September (maximum).

Fiqure 4a. Mean surface isotherms (in degrees celsius) for the month
of January.

Figure 4b. Same as Figure 4a except for July.

Fiqure 5a. Mean zonal winds as a function of height and latitude as
' given by the CIRA 1966 model for the months of January and July.
Positive winds are westerly winds.

Figure 5b. Same as Figure 5a except for April and October.

Fiaure 6. Meteorological rocket sounding data for McMurdo Station
from 27 September 1962. Derived winds as a function of height
are gqiven on the left. Zonal winds are given hy the dashed line
and meridional winds by the solid line.

Fiaure 7a. The amp1itﬁde of the solar diurnal wind as a function of
. height, given at 15 intervals in latitude. After Chapman and
Lindzen (1970).

Figure 7b. The phase of the solar diurnal wind (hour of maximum) as a
function of heiaht, given at 15 intervals in latitude.

Figure 8a. The amplitude of the solar semidurnal wind as a function of

' height, agiven at various latitudes. After Chapman and Lindzen (1970).
Figure 8b. The phase (hour of maximum) of the solar semidiurnal wind as
a function of height, given for various latitudes.
¢ Figure 9a. The number of signals as a function of azimuth of arrival for
the months of January, February and December.
Figure 9b. Same as Figure 9a except for March, April and May.
’ .
!
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Figure 9c. Same as Fiqure 9a except for September, October, and
Movember.

Fiaure 10. The number of signals per month for the Ross Sea (solid
Yine) and the Bellingshausen Sea (dashed 1ine).

Fiqure 11. The RMS 1evel per hour (UT) for the Ross Sea (solid 1ine)
and the Bellingshausen Sea (dashed line).

Figqure 12. The average trace velocity of microbaroms from the Ross
Sea per hour (UT).
Figure 13. Horizontal trace velocity as a function of azimuth for
1981.
17
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Fig. 2a,b
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Fig. 5a,b
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SECTION 2: SIGNAL DETECTION IN SCALAR ARRAYS:
APPLICATION OF ADAPTIVE, PURE-STATE FILTERS TO INFRASOMIC ARRAY DATA*

*A paper presented at the Symposium on Signal Processing,
European Geophysical Union, Leeds, Endland, 1982.
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Introduction

The Geophysical Institute of the University of Alaska operates an array
of seven {infrasonic microphones at Windless Bight, Antarctica. The wmicro-
phones are arranged in two nested arrays as shown in Figure 1 to provide both
long period and short period signal detection. After band-pass filtering at
frequencles appropriate to each array the signals are digitized and logged on
magnetic tape by a DEC LSI-1l1 amicrocomputer. Details of the wicrophones,
filter and digital racocding systems are described in a report by Spell et al.
which 1s available upon request from the Geophysical Institute, University of
Alaska. |

The search for signals ia the 1infrasonic data 1s carried out both in
real-time and off-line analyses by a microcomputer. Real-time analysis 1s
performed by the microprocessor while it waits to log incoming data values.
In this mode it performs cross correlatioans and searches the raw and pure-
filtered data for signal arrival azimuth and velocity. Off-line analyses are
carried out on other computers to re—examine the detected signals and quantify

their parameters using a varlety of signal analysis routines.

LI. Adaptive, Pure-State Fllters

The construction of data-adaptive, pure-state filters and their
application to a variety of data types from geophysics along with references
to the development of the technique has been given by Samson and Olson (1981);
one application to 1long period infrasonic data has "™een given by Olson
(1982). Briefly, the technique can be outlined symbolically as follows:

th

congider the time sequence from the i ' microphone, xi(t). It may be grouped

together with the sequences from N microphones to form the vector
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x(0) = (x,(8), %,(6), vou xg(eD)] (1)

where T represents the transpose of the vector. Computing the Fourier

transform of Eﬂt) we obtain the frequency domain vector
X(w) = (X, (W), X, (w) %, ()T (@)
A _1 'Y _2 9y osoe __N .
From this we may obtain an estimate of the spectral matrix
+ .
S(w) = <X(w) X(w) > (3)

where < > represents an average in the frequency domain and + represents the
complex conjugate transpose operation, The spectral wmatrix at frequency w is
an Hermitfan matrix whose real eigenvalues, @y, represent the signal power.
Its eigenvectors, a represent various signal states contained in the sampled
data sequence. If only one eigenvalue @y is nonzero and the rest are zero
then the signal is described exactly by the 'pure~state eigenvector gl(w).
Samson (1973) has shown that an estimator of the degree to which a spectral

matrix approaches a pure-state is given by

- NeaesP(w) - (Te s(w))?

5 (%)
(N=-1) (Tr s(w))

P(w)

where Tr is the trace operation, N is the number of data channels. P(w) is a
scalar, 0 < P(w) < 1 and P(w) = 0 indicates an uncorrelated noise sequence and
P(w) = 1 indicates a pure-state gignal sequence. P(w) 1s an estimator of the
multivariate coherence of the data and i3 derived from rotational invariants

of the spectral matrix.
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Now, observe that P(w ) 1is a scalar sequence in the frequency domain

which represents the degree to which the signal variance at each frequency can
be described by a unique eligenvector state, As such, P(w) may be used as a
filter to modulate the spectrum, That is, we may achieve a filtered sequence
as

vt e (5)

£, () BEACRIOE
Since P(w) 1is derived from the data themselves 1t 1s truly an adaptive
filter.

Tests of the filter performance using infrasonic data have shown that
signals can be detected 15 to 20 db below the noise (Olson, 1982),. In
practice, when implemented in the real-time data analysis procedure in
Antarctica the number of events detected using pure-filtered data increased by
more than an order of wmagnitude compared with the number detected in the
unfiltered data. An example of the improvement in signal statistics achieved
with pure-filtered data {s shown in Figure 15. We have plotted a histogram
showing the number of mountain-associated infrasonic waves arriving from
various azimuths. Here we have evidence of two stroang sources at 140° and
340° azimuth., Note that there are over 500 events recorded. No mountain-
assoclated waves were observed in the untreated data. The signal levels were
generally low enough to escape traditional least-squares event detection based

upon bivariate correlations.

III, Pure-Filtering and Beam Steering

Data sequences from scalar arrays which contain the arrivals of plane

wavefronts may be analyzed and filtered using the phase information implicit
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in the lagged arrival of the plane wavefront at each sensor. A great deal of
work has been carried out in this area and is summarized in the book Adaptive
Arrays by Monzingo and Miller (1980)., 1In essence, the time delay between
arrivals of a wavefront at two microphones separated by the vector, Eij is
given by T,, = s e r where s 1s the slowness (inverse of velocity) of the

i3 = =3

wave with direction parallel with the wave motion, The set of delays Tij

transforms to a set of phase differences ¢1j' Classical beam-stearting
detectors can be written in this notation as

' +

D(w) = b S(wb (6)

where D(w) is a scalar amplitude which results when the spectral matrix S(w)

+
18 projected upon the subspace B =b b, and b 18 the vector of phases

-i¢ ~-i¢ =iy, T
12’ e 13, e lN) (7

b= (1, e
The efficacy of the beam-stearing algorithms may be increased dramatically by
pure-filtering the data prior to the application beam-steering algorithm. We
have found that the problems in signal detection and parameterization are
eagsed through the 1ncreased contrast in signal to noise provided by the pure-
state filter., Figures 16 and 17 show a signal detected in slowness-frequency
(S-9) space using beam—steering techniques; the enhanced contrast provided by

the pure-filtered data is easily seen,

IV. Approaches to Anisotropic Noise

We assume 1in all of our analyses that the noise is stationary in time.

This has proven to be a reasonable assumption in the analysis of infrasonic
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data, at least over intervals of a few tens of minutes. However, it is often

the case that the noise is not 1isotropic in amplitude across the array of
microphones. In this case, the pure-filter is Ineffegtive since the noise
field itself becomes an identifiable signal state which 1is different from
isotropic noise.

We have approached the problem of anisotropic noise using two techniques
which we have found equally successful, The first, and simplest, i{s to adjust
the data sequences to unit variance prior to pure-filtering. In essence, we
have spatially “prewhitened” the data.

In our second approach we have incorporated a suggestion by Cox (1973).
If we can identify a data sequence which is free of signal and thus represents
only noise, the characteristics of the noise may be represented by 1its
spectral matrix !Q(w). This can be ugsed as a metric defining the “noise
space”, If the ;;ise is stationary in time, the signal will be {mbedded in
the noise field Q(w). In order to minimize the effects of anisotropic noise

the information in the spectral matrix may be projected on a subspace where

the noise appears {isotropic, This 1s ‘performed by carrying out the
transformation
! -1/2 -1/2
_S_(w)'_g/_S_Q_/ (8)

However, if the signal being sought is itself substantially orthogonal to the
subspace being used, the method may not yield any increase 1in signal to
noise., There 1s no a priori method by which to judge the efficacy of this

approach, One must simply try and judge the results accordingly.
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V. Summary

While we use a wide variety of signal analysis techniques 1a our search

of events in the infrasonic data from Antarctica we have found the performance

of each is improved when the data are pure-filtered prior to analysis.
Further, because of the generality of the pure-filter in ;ejeccing isotropic
noise fields independent of their spectral content, it is the only process

which we allow to operate on the data in real-time analyses. We have found

the number of signals detected has {increased by more than an order of

magnitude using pure-filtered data and in the off-line analysis the efficacy

of every subsequent analysis technique 1s enhanced,
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Figure 1.

Fiaure 2.

Fiaqure 3.

Figure 4.

FIGURE CAPTIONS

The University of Alaska infrasonic microphone array at
Windless Bight, Antarctica. The cluster of microphones
comprise two nested arrays with spacing appropriate for
short period and long period signal detection.

The number of mountain associated infrasonic waves
detected at Windless Bight, Antarctica during 1981 as a
function of azimuth. These signals were not detectable
in the records prior to pure-filtering.

A slowness-azimuth diagram showina a sianal detected by
the F-array and its echos in the array sidelobes. The
signal is present in the main lobe of the array at a

slowness of 3 sec/km and an azimuth of aproximately 210°.

This diagram was generated from the raw microphone data.

A slowness-azimuth diagram of the signal described in
Figure 16 after pure-filtering the data. Mote the in-
creased signal-~to-~noise contrast when compared with the
pattern in Figure 3.
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ANTARCTIC F-ARRAY

DEC. 15, 1980
RAW DATA
1430-1435 UT

S
(sec/kmj}

—r 0.l

| \Y;
_!0'2 (kmd4sec)

P P S — —
180 270

T

AZIMUTH

Fimme 3
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10
S
8
7
6
S
(sec/km) °

4

3

0

i \Y)
| 0.2 (km/sec)
03
0.5
-1.0
6—7;.44 R S -

ANTARCTIC F-ARRAY
DEC. 15, 1980

PURE FILTERED DATA
1426-1440 UT

VIV O

=

— ——- b Vo

0 180
AZIMUTH
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SECTION III. SOFTWARE DEVELOPED FOR INFRASONIC SIGNAL
PROCESSING ON THE PDP 11/03




DATA RETRIEVAL PROGRAMS

These programs were written by Dave Spell and Bruce McKibben to scan or
tecalculate the data tapes created by RTGAIW (revisions 10 or later).
These programs use the Toutines in REDLIB and the MACRO routines in
MACL.IB. hess programs may be found on disks labeled SCAN FILES.

AZSCAN A program which scans the tape for blocks within the user
3 e%i éﬁg azimuth range. The user specifies a minimur RHC snd

READ . A program which reads and recalculates the data from a tape.
An option is made available to the user for_ tweaking the .
polarization filter. In F array analysis, READ will give valid
Tesults for the first block calculated, provided that the start
glock is at least four more than the current position of the
ape.

RPTSCN A program similiar ta SCAN, but with an ocutput in the form of
an Infrasonics Report message. The output goes to FTNLI9. DAT.

SCAN A srogram which scans the tape for all blocks with RHO or DELTA
RHQ greater than the user specified minimums.

SCNTWK A program similiar to READ, however, only the post—filtered
time domain analysis is performed, and output is printed only
for those blocks with RHO greater than user specified minimums.

STATS A program tc scan one or more tapes and give the average valves
of the statistics for each channel.

R T P




CEXRXEAXEXKEKLE  AZSCANFOR RXKEXIFRXEREXORRENR IR EKEKRE XKL AA X

nonnnnnnnnnonnnnnnnnnonnnnOnnnnnnnnnnnnnnnn o000

Iate of revision! 4-Nov-82
FROGRAM AZSCAN

FURFOSE
To scen a3 tare for blocks of interest wilhin a user srecifisd
azimuth rasnse.

USAGE
RUN AZS5CAN

INFUT FARAMETERS

YEAR - & two digit intesger
FeT»BR =~ Selects F arragy T arrays or Hoth srrass
RHOMIN - Minimumn sversse correlstion coefficient for Klorke of

interest {(gdefault 0.7 if Ts 0.5 if F)

BIFMIN — Minimum change in asversge correlstion coefficient sfter
rolarization filtering (dgefault 0.2
STATS ~ If Y 1s entereds slalictics will he srinted far each

blocK of interest
AL - IfT ¥ is enteredr, dala for 211 bhlocks in ranse will
be rrinted. Otherwises onlw the Tirst ang lasti.

AZMIN -~ Minimuw value of azimuth range (O, < AIMIN < 3450,
AZMAX - Maximum value of a3zimutlh range (D, < ATZHMAXY < 380.)
VELMIN - Minimunm value of velseitw ranze (dgefaull 230.)
VELMAX - Maximuimm value of velgcity randge (dafaull 700.)
START =~ Integer wvalue of first block Lo he scanned
STOP - Integer value of last bhlock Lo he scanned

REMARKS

When the szimulh ranse includes 380, desreess il is accestzhle
to enter 3 value of AZMIN thal is larger than AIMAXyY i.e.
AZMIN=345. and AIMAX=235. covers the randge including 380, desrees

LIKRRARIES REQUIRELN
REDLIB,MACLIEBySYIFORLIK

METHOD
The program scsns the trailer dalas of the tare starting at START.
It the value of RHO is greater than RHOMIN or Lhe change in RHQ
is dreater than DIFMINs Lhen the rrosram checks to see if the
signal is within the srecified szimuth range. If soy the anzlesis
data {(and slstistics if reaquested) are wrinted. When the lszt
block (3TOFP) is resds the aversge values of the snzlusis data
are printed. The rrogram then allows for asnolher scan.

COMMON /MTRLK/ IDNSTYsIPARTY,ISTATUC(IZ)

DIMENSTION IWKSPC(21468)y IMPONG{ 100)

COMMON /TRAILY/ IMPINGC 2088 )»FVUELGCFAZIMF»FUEVARIFAZVARSIFSTAT,
(FMUC 4 )sFPSIC 4 ) o FRHO( S ) s IFMAXC 4 ) IFMINC4 )y IFSPAQXsFRHOUX s FYELOX s
(FAZIMX»FVEVAXsFAZVAX y TUELOCs TAZIMF» TUEVAR » TAZVAR s ITSTAT, THUL 3 )y
(TPSI{ 3 )y TRHOC 3) s ITHAXC I )y ITHINCI )y ITSPAX s TRHOVX» TUELOX» TAZ TMX
(TUEVAX » TAZVAX

DIMENSION IHEADRL 20)» THEADI2¢ 20 )y IHEADII( 20)

DIMENSION FSIGMA(4)»TSIGMAL 3)

DATA IZERO/0/yFOUR/IHF/ o THREE/IHT/ +BROTH/LIHRS
DATA XNO/1IHN/sYES/1HY/«INOQ/~-1/» IYES/ 1/,




OATA TUNIT/00/ sy IONSTY /800 » IPARTY/ 1/ IREV/~1/

c."...00.000.00.0.0..000000000000...000000.0000000000'0000000.'00000000

]
c
c FProdgram and mss tare initizlizalion zres.
C
100 TYFE 10
TYFE 123
. ACCEFT 1%5.JYEAR
c

102 CALL MTIMITC(IUNIT)
IF {ISTATU(1) .NE. IYES) STOP

110 IGFLAG = INO
TYFPE 13
ACCEFT 12,;ARRNER

TYFE 18
ACCEPT 14,RHOMIN
TYPE 171
' ACCEPT 14yDIFMIN
IF (RHOMIN .NE, 0.) GO TO 111
IF ( ARRNER JEQ. THREE) RHOMIN=0.7
IF (ARRNEE J.EQ. FOUR) RHOMIN=0.95
IF ((ARRNER NE. THREE) .AND. (AREMER JMNE, FOUR)) GO TG 110
111 IF (DIFMIMN JEQG. Q0.) DRIFMIN=O.2

TYFE 16

ACCEFT 12,5TATS
TYPE 135

ACCEFPT 12sALL

c’.00.0.0600."005.0.0'00000‘.00000‘00000.0.0000000‘000000000000'.0.000

C
C Averase values initislization asres
c

TYFE 177
ACCEFT 178 AIMINsAZMAX
TYFE 179
* ACCEPT 178, VELMINsVELMAX
IF (VELMIN .EQ., 0.) VELMIN=2390,
IF (VELMAX JEQ. 90.) VELLMAX=700,
AZIMINP=AZMIM
IF CAZMINL.GT.AZMAX) AZMIN=AZMIN-350.
ITNUM=0
’ IFNUM=0
ITSET=0
IFSET=90
TRT=0.
FRT=9,
TAZT=0,
» FAZT=0.,
TCZT=9,
FCZT7=0,
TVT=0,
FUT=0.
TCVT=0,
[ FCVT=0,
TORT=0,
FORT=0.
TMDRT=90,
FHORT=0.




: ‘ o e
r

C'QQQ.OOOQOOOOOOO.'QQOO000'00000000'0000'0000'000'000'0OQQOODOO'O
’ C Tare read and sversse velues calculstion sres

200 TYFE 190
ACCEPT 19»ISTART,ISTOP
IF (ISTART .ER. 0) ISTART = 1
IF (ISTOP .EQ, 0) ISTOF = 10000

’ ISTOPR = ISTOP + 2
c
00 243,71 = 2047,2168
243 INPINGCI) = O
c
, 209 [0 245,1 = 1,100

IT = 1 %+ 2058
245 IMPONGL I) = IMFING(II)

IF (IGFLAG JER. IYEE) GO TO 201

CALL REOTAPC IUNIT,IMPFINGs INREYTSISTATU)
' IF (ISTATU{1) .EQ. IYES) GO TO 2035

CALL MTSTATUIUNIT)

IF (ISTATU(Z) .E@. IYES) GO TO 208

GO TQ 209

*J
<
(4]

IF (IMFING(Z2) (EQ. ISTART) GO TO 220
’ IFWL = ISTART - IMFING(2)

IFWD = IFWD - 1}

IF (IFWD .eQ. 0) GO TO 209

CALL SPCTAP (IUNITsIFUWDIsISTATUY)

IF {(ISTATU(1) .EQ, IND) 570P

G0 TG 209

220 IF (IMPING(2) .LE. ISTOFR) GO TO 204

208 IF (ARENER.EQ.FOUR) GO TO 221

IHEADR( 2)=0
IHEADI2( 2)=0

' IHEAI1( 2)=0
IF ¢ITNUM .EQ. 0) GO TO 221
TNUR=FLOAT¢ TTNUM)
TSET=FLOATCITSET )/ TNUN
TCZT=TCZT/THUM
TCUT=TECVUT/ TNUM

’ TORT=TURT/TNUM
TAZT=TAZT/THUM
TUT=TUT/THUM
TYPE 175 TTNUM» TSET» TRT s THRT » THORT s TAZT s TCZT» TUT y TCUT

221 IF ¢ ARRNER.EQ.THREE) GO TO 222

IF (IFNUM JEQ. 0) GO TO 222

) FNUN=FLOATC IFNUM)
FSET=FLOAT¢ IFSET )/FNUN
FCZT=FCZT/FNUN
FCUT=FCUT/FNUN
FORT=FIRT/FNUM
FAZT=FAZT/FNUM

) FUT=FUT/FNUM
TYPE 175s IFNUMsFSET»FRT+FIRT sFHIRT s FAZToFCZTsFUTsFCUT

222 FAUSE * XXXLOMEXXX’
60 70 110




204

C
211

€
201
217

€
214

c'.0’.’0000000'00.0..00’.00.0.000‘0'00".0000'050.000.0000000.000.0.0‘.0

C

€

%
3090

301

c

343

345

347

343

c
349

302

c

304
c

CALL REDTAPC TUNIT,IWKSPCy INREYTHISTATU)
IF (ISTATUC1) .EG. IYES) GO TO 211

CALL MTSTAT(IUNIT)
IF (ISTATU(B8) .EQ.
GO TO 204

IYES) GO TO 203

IF (IWKSFC(2) NE., INFING(2)) GO 7O 21
IF (IWRSPCC4) NE., INPING(4)) GO TO 2
IF (ALL J.EQ. YES) TYFE 17+IMFPING(2)

0o 217,1 = 11,2168
INPFING{ I) = IWKSPC(I)
IGFLAG = INO

GO T0 204

IGFLAG = IYES

IF ¢IMPING(Z) .6T7. ISTOPR) GO TO 208

Tare block setur and TErr0 deleclion ares

00 301,11 =
IHEADRCI)
IREAD2( I)
IHEATII{ 1)

1,20
IREADZ2¢ 1)
IHEADI( 1)
IMFING{ 1)

ITRFLG
IFRFLG
[0 34351 215852168

11 = 1 - 2048

IF (IMFING{I) .EQ., IMFONGC(II)) ITRFLG =
IF {(ITRFLG ,EGQ. 11) GO TO 347

00 34551 = 2114,2124

IT =1 - 2048
IF CIMFING, I
IF ((IFRFLG
G0 TO 349
DO 348:1 = 2069,2124
I1 = 1 - 2068
IF (IMFINGCI)

wou
Wwoo

.EQO
+EQ.,

IRFONGL IT)) IFRFLG

11) JAND. CALL JEQR. YES

JEQ. IMPONGL(II)) ITRFLG =
IF (ITRFLG .LT. 67) GO TO 349

IF (ALL LEQ. YES) TYPE 172+ IHEALR(Z)

GO TO 209

FRHOVG
00 302
FRHOUG
FRHOVG

*

0
= 1s6

FRHOVG + FRHO( T
FRHOVG/6.

oo

00 30491 = 1,4
FSIGMAL{ T ) = FPSI(IIXX2 - FHULT »kx2
IF (FSIGMALT) LT, O.) FSIGMAII) = 0.

FSIGMA({I) = SART(FSIGMALI M)

TRHOVG = 0.

D0 30351 = 1,3

TSIGMAL T ) = TPSICIIXX2 ~ TMUCT)IxX2

IF (TSIGMALTI) LT. O0.) TSIGMALI) = O,
TSIGMA " 1) = SQRT(TSIGMA(I))

ITRFLG + 1

IFRFLG + 1
J) TYPE 173 THEATIRC 2)

ITRFLG + 1




303 TRHOVG TRHOVG + TRHO(I)
’ TRHOVG TRHOVG/3.
TROLIF TRHOVX - TRHOVG
FRODIF FRHOVX - FRHOVG

iwun

IF (IHEADR(2) .GE. ISTART) 60 TO 690
G0 TG 209

COO000.00’000.00‘000000000'00000000'000000!0000‘000‘000000'0’0"000000"

c

C T arrsy signal deteclion arec
C
600 IF (TRHOVG ,GE. RHOMIN) GO TO 623
IF {TRHOUX JGE. RHOMIN) GO TO 623
4 IF {FRHOVUG .GE. RHOMIN) GO TO &23
IF (FRHOUX .GE. RHOMIN) GO TO 623
IF {TROLIF .GE. DIFMIN) GO TO 423
IF (FROLUIF .GE. DIFMIN) GO TGO 623
GO TG 209

' 623 ITRKNR = IHEADRLZ)
JOAY = IHEADR(3)
JHOUR = IHEAURS4)
JSEC = IHEALR(S)
IERRTO = IHEAIRC17)
I1ZERON = IHMEADR(18)

' I0VRNG = IHEALRC19)
IUNDRN = IHEADR{ 20)

Wi

JFLAG = IZERO

CALL RTCLOK (JFLAGyAMONTH JOAY » JHOUR»JHIN,JSEC)
IPFLAG = INO

IEFLAG = ING

IF (ARRMEBR JEQ. FOUR) €0 TGO 405
IF (TROUIF JLT. -0.1) GO TO &41
IF (STATS .NE. YES) GO TG 610
IF ({TRHOVG .GE., RHOMIN).OR.{TROLIF.GE.UIFMIN)) GO TO 497
' IF (TRHOVUX .LT. RHOMIN) GO TO 6903
GO TO 404
641 TYPE 11y TRODIF, ITEKNRs THREEE s JOAY y AMONTH» JYEAR » JHOUR » JMIN JSEC
GO TO 695
699 IF (ITSTAT - 0) 480154635508
601 TYFE 189, THREE
GO TO 604
606 IF (TRHOVG.GE.RHOMIN) GO TO 441
663 IF ( TROLIF.LT.DIFRINDY GO TGO 404
661 IF {TVELOX LT, VELMIN) GO TQ 495
IF ( TUELOX .GT. VELMAX) 60 TQ 495
» TAZIMY=TAZIMX
IF CCAZMINGLTO ) AND TAZIMXGT AZMINP ) ) TAZIMY=TAZIMNX-380.,
IF CCTAZIMY JLT.AZMIN)JORJCTAZIMY.CT.AZMAX)) GO TO 604
IF <(ALL JEQ. YES) GO TO 651
IF (IHEADRC2) .EG., ISTART) GO TO 451
IF {IHEADRC2) .EQ. ISTAP) GO TO 4351
’ GO TO 410
651 TYPE 198, JUAY » AMONTH JYEAR + JHOUR »JMINSJSEC
IFFLAG = IYES

TYFE 183 IHEAIIRC 235 IZEROs TRZVAR y TVEVAR» TRHOVG s TRZIMF » TVELOL » TRODITF




TYPE 197 TTBKNK s IERRTOs IZERONs IOVRNG » TUNDIRN 1
1IEFLAG = IYES
’ TYPE 187 » THREE s TRHO
10 6111 = 143
611 TYPE 185» THREE» ITMAXC T Do TTHINC I s TMUCT )s TFSTCI)s TSIGMAL I) !
c
610 IF (CTRHOVX .LT. RHOMIN).ANIi.¢ TRODIF.LT.DIFHIN)) GO TO 05
IF CITSFAX - 0) 612¢4131514
LS. TYPE 192+ THREE
GO TO 405
c
813 TYPE 180
60 TO 405
c
T IF ¢ TVELOX .LT. VELMIN) GO TO 605

IF (TVELOX .GT. VELMAX) GO TO 405
TAZINY=TAZIMX
IF CCAZMINGLT 0. ) AND.CTAZINX . CT.AZMINP)) TAZIMY=TAZIMX-340.,
IF CCTAZIMY. LT AZMIM).OR.CTAZIMY.GT.AZMAX)) G0 TO 695
) IF (ALL .EG. YE3) GO TO 452
1IF ( IHEADR( 2) .EQ. ISTART) GO TC 452
IF ¢ IHEADR: 2) .EQ. ISTOF) GO TO 652
GO TO 653 ;
452 IF (IPFLAG .EQ. IYES) GO TO 430 |
TYFE 1985J0A4Y s AMONTHs JYEAR » JHOUR » JMIM s JSEC

’ IPFLAG = IYES
630  TYPE 183, THEADR(2), ITSPGX, TAZVAXs TUEVAX s TRHOUX » TAZIMX TUELOX s
& TRODIF :
c

633 ITNUM=TITNUM+L

ITSET=ITSET+ITSFAX

) TCZT=TCZIT+TAZVAX
TCUT=TCVT+TVEVAX
TERT=TORT+TROLIF
TAZT=TAZT+TAZINY
TUT=TUT+TVELOX
IF (TRT.LT.TRHOVX) TRT=TRHOVX

Y IF ( TMORT.LT.TROUIF) THORT=TROLIF
c
605 IF (ARRMNBR JEQ. THREE) GO TO 207
IF CIFRFLG .EG. 11) GO TQ 207
COOOOO.Q.OO..OOO0.00'OCOOOOO0.00000000000000000000'.00'00000000000'0000
c
p C F arra= sisnal delection ares
c

603 IHUM = THEADR(Z) - 3
IF (FROLIF .LT., -0.1) GO TO 642
IF (3TAT5 JNE. YES) GO TO 415
IF ((FRHOVUG .GE. RHOMIN).OR.(FRODIF.GE.DIFMIN)) GO TO 421
[ ] IF (FRHOUX .LT. RHOMIN) GO TO 209
GO TO 602 '
642 TYPE 11+FRODIF,IDUMsFOURs JIAY s AMONTHs JYEAR s JHOUR» JHIN+ JSEC
60 TO 209
621 IF  CIFSTAT - 0) 607546454608
4607 TYPE 180,FOUR
’ GO0 TO 602
608 IF (FRHOVG,GE ,RHOMIN) GO TO 452
664 IF (FROUIF,.LT.DIFMIN) GO TQ 6902
662 IF (FYELOX LT, VELMIN) GO TO 209
IF (FVELOX .GT. VELMAX) GO TO 207




FAZINY=FAZINX
IF (CAZMINLLTO) . ANDLCFAZIMX.GT.AZMINF ) ) FAZINY=FAZIMX-360.
IF CCFAZIMY LT AZMIN)ORCFAZIMY.GT.AZMAX)) GO TO 402
IF <ALl EG. YES) GO TO 454
IF (IREADR(2) ,EQ. ISTART) GO TO 454
IF (IHEADR(2) .EQ. ISTOP) GO TO 654
GO TO 615
654 IF (IPFLAG .EQ. IYES) GO TO 431
TYPE 198»JDAY » ANOMNTH, JYEAR ¢ JHOUR JMIN, JSEC
IPFLAG = IYES
431 TYPE 182, IDUMs IHEADRC 2 )y IZERQYFAZVAR s FVEVAR s FRHOVG FAZIMF,
& FVYELOC,FRODIF
c
v 602 IF (IEFLAG .EQ. IYES) GO0 TO 632
TYFE 197 ITRENRY IERRTOs TZERON s IOURNG » TUNTIRN
632 TYPE 181 +FOURFRHO
DO 61691 = 1,4
814 TYPE 18S5,FOURs IFMAXI I} IFRINCI)»FMUCT ) FFSICINFSIGHALT)
c

, 615  IF ((FRHOVX .LT. RHOMIN),ANII.CFRODIF.LT.DIFMIN)) GG TO 207
IF CIFSPEX - 0) 6176185619
617 TYPE 192,FOUR
G0 TO 209
c
618 TYFE 180,FOUR
’ G0 TO 209
c

619 IF (FVELOX JLT. VELMIN) GO TO 207
IF (FVUELOX .6T7. VELMAX) €0 TO 207
FAZIMY=FAZIMX
IF (CAZMINLT.OW) ANILWFAZIMX . CTLAZMINP) ) FAZINY=FAZINX-350.,
¢ IF CCFAZIMY LT AZMINIWORVCFAZIMY,.GT AIMAX)) GO TO 299
IF (ALL EQ. YES) GO TO 455
IF ( IHEADR(2) .EQ. ISTART) GO TO 653
IF ( IHEAIRS{2) .EQ. ISTOP) GO TO 655
GO0 TO 455
4635 IF (IFPFLAG .EG. IYES) GO TO 433
’ TYPE 1985.JUAY s AMONTHs JYEAR » JHOUR» JMINS JSEC
633 TYPE 182+ ILUM, IHEADTIRS 2 ) IFSFAXSsFAZVAXFUEVAX s FRHOVYX FAZIMXy
& FVELOX»FRODIF
656 IFNUM=TFNUM+L
IFSET=IFSET4+IFSFQAX
FCZT=FCZT+FAZVAX
» FCUT=FCVUTH+FVEVAX
FORT=FORT+FROUIF
FAZT=FAZT+FAZIMY
FUT=FUT+FUELOX
IF (FRT.LT.FRHOVX) FRT=FRHOVX
IF (FMORT.LT.FROLIF) FMORT=FROLIF

’ GO TG 209
C....‘......"...’.Q'O’0..'.’..0......'.......’..."..“".O..‘..‘.‘.’.
[
c FORMATSs ares
c
10 FORMAT (/9+’ AZSCAN Rev 7.’)
[ ] 11 FORMAT (’ Chande in RHO equals’/ sF&8.215Xs’Rlock ¥ ¢1Sr1XsAly
& ‘ arrav @ 2135 =" A3y ="y 129 T4y " s 12413° 2.7 )

12 FORMAT (A1)
13 FORMAT ¢’ FsT or E? “»$)
14 FORMAT (F6.2)

- e ——




13

172
173

177
178
179
18
180
] 181

182

183
184
135
) 1846
187
19
190
191
192
i 193
194
194
197
198

C..OQQ‘0.000‘0‘00000‘.0000000000000.0"0‘000.000000000’000‘00000000.0.‘0

» ¢
500

1735

FORMAT
FORNAT
FORYAT
FORMAT
FORMAT
FORMAT
FORMAT

NAXIR

FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT

16XsFS,

FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FOFRMAT
FORMAT

STOP
END

{(’ All? “+%)

(’ Statistics? ’‘+%)

{’ B4l BlocKs #’'+195)

(’ Minimum CHANGE IN RHOT ‘s3%)

(55X’ 7Err0 3l Rlock #’',135)

(40X’ TErrQ 3t HBlock #$/,413)

{145°S1C SE  sFS1 3N s MAXR sF4 202Xy  AVIIR v F4.2¢2%,
2F4.293Xs’AZ7 sF4 .09’ CZ  9F4.0s3Xs°U 9F4.05’ CV 9F4.0)
/ AzZimuth MIN»MAXT ‘%)

{2F6.2)

{’ Velocituy MINIMAX: %)

Minimum RHO? “s%)

‘2AL s 3Xy T XXKINVALIDE ANALYSIS! EXXX’ )

’9A1 93X 6FS.2)

F el6s’ Lo’ sI15s3XsT4,2F6.1s3Xs7 (' sF4 207 )" y2F3. 2y

L

T 916911 X0 T492F6.1919%Xs’(’ sF4 .21/ ) s2F8.24F5.2)
‘yAl 22X 6FS.19FS,2)

‘3AY»21653F7.1)

" 3A1 22X 2 3F6.2¢12X9FS,.2)

ALy 2X93FG.2)

b
o

StartsStort ‘%)

'

C ALy I T XXXINVALIDY FILTEREIXERX )
YearT ‘%)
Time!’ sI39/ =" sA3s =" s 12s14y7 L7 912y ‘4127 "I7T “y%)
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CRXEXXKRXRKXKK REAULFOR  ERRERKIOKIOCKKRKRR RN AR AR LR KK
Date of revision: 30-Ser-82

FROGRAM READ

The rrosgrasm does time series ansluwsiss rolarizslion filtlering,s
and lLime series anzlwsis (on filtered data) in the same manner
as the RIGAIW rrosram.

c
C
c
C
c PURPOSE
y C To re-anaslsze the data contained on a Lare.
C
C USAGE
c RUN READ
C
[ INPUT FPARGMETERS
P C YEAR - A two diditl number
c Rev # - The revision number of RTGAIW by which the tare uwas
c recorded (an integer)
C TUEAR - The tuezsk fsctor for the rolarization filtery the
c larger the value» the more enhanced the filter
c FyTyB ~ Selects F arrawsy T arrags or Koth arraus
¢t C 3 or 4 - Selects the number of channels in the F arrav
€ START -~ Integer value of firsl hlock Lo be calculsted
c sSTOP - Integer value of last block toc be calculated
[
c REMARKS
c To have valid resultss the vaslue of START must be 3l least four
' C larger than the blocK number of the lare’s current rosition.
c It takes zbout 100 seconds rer hlocK Lo do the cslculatione.
c
c LIBRRARIES REQUIRED
C RETILIKESMACLIRySYIFORLIER
c
P ¢ METHOK
C
c
c
c

COMMON /MTRLK/ IDNSTY IPARTYsISTATU(12)
’ COMMON /IARRAY/ IMFING( 21468 )y IRKRIY s ICHNL(7)
COMMON /PASBLK/ IWKHIRL20)s T4ACHNL(S12+4)sI3LHNL(S12:3)
COMMON /APARAM/ FXDIFC(S)sFYDIF(S ) FTOIF(S)sFSIGMAC 4 )y TXTIIFC 3 )y
CTYBIF(3)s TTHIF(3)sTSICHAL 3)
COMNMNON /ANALYS/ IFSPAXsFRHOVG,FUELOC,FAZIMF yFVEVARFAZVARIFSTAT,
(FMUC 4 ) FPBICA ) FRHOC S Jo IFMAXS 4 )y IFMINC4 )y ITSFAX» TRHOVG TUELOC
’ CTAZIMF» TVEVAR s TAZVARy ITSTAT» THUL 3 )y TPSI{ 3 ) s TRHO( 3 )5 ITHAXC 3 )y
CITHINCGS)
COMMON /MISC/ ITMPRYC13346)s IFCNRRYISTAT»ITAILR( 100)s ITRGRY{ 127 ),
{CALLERy INRIXIF y INKCHL s ITRMAX FIMGRY( 25614 )
DIMENSION IIDMTERL{12)

DATA IIMTBL/45596521396519395519214/
DATA FXDIF/240849-5459,1-36835.9-7864.1-6091,41773./
DATA FYDIF/~-5453.9-3092.51057 52559 .948715.,24155./
pATA TXDIF/7 65~945.89-953 .4/ s TYUIF/-1125.7+-578.5+547 , 4/
DATA INBUFF/" 177562/ + IMASK/"177/yIATNICSR/" 177000/

DATA IGETLT/~1/yIINTUT/0/ sFOQUR/IHF/ ¢+ THREE/INRT/ s ROTH/ 1HR/
’ DATA XNO/IHN/ s YES/1IHY/»INO/ -1/, IYES/1/+FIOURN/ 0122717/

DATA IUNIT/00/+IINSTY/800/ s IFARTY/1/9IREN/=-1/

COOQOOOOOOOOO...0000000‘00000.0000000000
c
c Prodram and mag tare initialization area.

______ »
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119

103

107

101

110
112

109

103

TYFE 10
TYPE 193
ACCEPT 19:JYEAR

CALL MTINITC(IUNIT)
IF CISTATU{1) .NE. IYES) STOF

TYFE 16

ACCEPT 14+ IREUNR

IF (IREVNR JLE. 9) INRRYT = 4030
IF (IREUNR .GE. 10) INREYT = 4338

TYPE 142
ACCEPT 14,ITWEAK
IF (ITWEAK LLE. 0) ITWEAK = 1

RINDX = 0,

10 1191 = 1,129

THETAN = COS¢FPIOURNXRINIX)

ITRGRY( 1) = IFIX{(327&87 .XTHETAN + .5)
RINDX = RINDX + 1.

TYFE 13

ACCEPT 12+ARRNER

IF (ARRNEFR .MNE. THREE) GO TO 107
GO TO 110

TYPE 15
ACCEFT 14,1FCNER
IF (IFCNER .EQ. 4) GO TO 110

TYPE 18
ACCEFT 14, IMSCHL
K = IMSCHL%3 + 1

00 3101,I = 1,3

FXDIFCI) = FXDNIF{IOMTRLOK))
FYBIF(I) = FYDIFCIDMTERLIK))
K=K+1

DO 112sK = 151336
ITHMPRY{K) = 0

TYPE 190

ACCEFT 19, ISTART,ISTOP
KSTART = ISTART - 4

CALL REDITAP( IUNIT»IMFPING, INRRYTsISTATU)
IF (ISTATU(1) .EQ. IYES) GO TO 105

CALL MTSTATCIUNIT)

IF (ISTATU(8) .EG., IYES) GO TC 108

GO 70 109

IF (IMPING(2) .GE. KSTART) GO TO 120
IFUD = KSTART - IMPING(2)

IFMD = IFWD - 1

IF (IFWL .EQ. 0) GO TO 107

CALL SPCTAP ( IUNIT,IFWL,ISTATU)

IF (ISTATW(1) .EQG. INO) STOF

GO TO 109

R




120 IF (IMPING(2) .LE., ISTOF) GO TO 104
c
108 PAUSE * XXXLIONEXxx‘
60 70 110

c
104 "CALL REUTAPC TUNITs IWKHDRy INREYT»ISTATU)
IF (ISTATUW(1) .EG. IYES) 60 TO 11t
CALL MTSTAT(IUNIT)
IF (ISTATU(8) .EG., IYES) GO TO 108
GO TO 104
c
111 IF (IWKHDR¢2) JNE, IMFING(2)) GO 7O 114
IF (IWKHIIRS 4) NE. IMFING(4)) GO TO 114
TYPE 17 IMPINGL 2)

00 117,1 = 152168
117 IMPINGS I) = IWKHIOR(I)
G0 TO 104
€
114 EALL SFCTAP(IUNIT,IREV,ISTATU)
IF (ISTATU(1) .EQ. INC) STOP

c..‘......’.......00.....000..0...000.0.000.0.00...0.00.'.00.0’000.

c
C Iiata unwind zres
c
CALL UNUWIND ( IMPING IUKHIEy ITHNFRY)
IF (INFING{2) ,LT. ISTAKRT) GO TO 109
IF {IREUNR .GE. 10) GO TO &900
TYPE 141
STOF
COO0.00000Q.'!0.00000000000000’000000“0000000000000000000000“0000
c
c T srrav analusis ares
c

600 ITIEKNR = IMPING(2)
JOAY = IMPING(3)
JHOUR = IMPINE( 4)
JSEC = IMPINGLS)
IERRTO IMPING(17)
IZERON IMPINGC 18)
IOVRNG IMFINGL{19)
TUNMIIRN IMPINGL 20)

IMPING( 18) = ITWEAK

JFLAE = IINTDT

CALL RTCLOK (JFLAG)AMONTHsJTAY y JHOUR» JMINSJSEC)
TYPE 197 »IIBKNR,IERRTOs IZERONs IOVRNG s IUNDIRN
TYPE 198s.JUAY s AMONTH» JYEAR + JHOUR s JMINs JSEC

IF (ARRNEBR .EQ. FOUR) GO TO 4903
ITsP@x = 0

CALLER = THREE

CALL RTGTDR

IF CITSTAT .LT. 0) GO TO 605
401 CALLER = THREE
CALL FILTER
604 IF <ITSPQX .G6T, 0) GO TO 606
TYPE 192+CALLER
GO TO 605




r

L
606 CALLER = THREE
CALL RTGTIR

c
60% IF (ARKNMEKR .E&, THREE) €0 TO 109
C00'000'§0'0000000000..0000000000000'00.00000"000000000000000'0000
c
C F arrag anaslusis ares
C
603 TYFE 191
IFSPAX = 0
CALLER = FOUR
CALL RTGTLR
c

IF (IFSTAT LT, 0) GO TG 109
607 CALLER = FOUR
CALL FILTER
608 IF (IFSFARX 6T, 0) GO TO 4602
TYPE 192,CALLER
G0 70 107
c
602 CALLER = FOUR
CALL RTGTIR

G0 TO 109
C“D‘.’O....Q.t0.0.00000000l.."‘0000000000'00‘00'0000.00"00000..9000
C
c FORMATs ares
c

10 FORMAT (/»+’ REAL Rev 5.’

i1 FORMAT (- TTHL’)

12 FORMAT (Al)

13 FORMAT ¢’ FsT or KT ‘%)

14 FORMAT (312)

141 FORMAT (’ THIS PROGRAM WILL NOT REAT REVISIONS LESS THAMN 10’

142 FORMAT ('’ PURFIL Twesk facior? '+%)

13 FORMAT (’ 3 or 47 ' +3%)

16 FORMAT (’ REV 37 “4%)

17 - FORMAYT (‘ BEal EKlocKs #°+15)

13 FORMAT (’ Missing channel? (0s1+2:13) “+%)

19 FORMAT (216)

190 FORMAT (’ StartilsStor! ’'+%)

191 FORMAT (/)

192 FORMAT ¢’ “sAls3X,  XXXINVALIIN FILTER! 1X%X%‘)

193 FORMAT (’ YearT ’':%)

194 FORMAT (’ Timel’  sI3s/ ~' yA3s’ =~ s T20I49° " 1207 741247 "ITT ' %)

195 FORMAT (’ Correct timeT (YeMsUsHsM) ‘)

196 FORMAT (713)

197 FORMAT (/s 3’ 43516)

198 FORMAT (’ @ WRA  vI39°~" A3’ =" yI2¢ T4y’ s 91207 4129y "Z2.7)
CQOOOOOOOOOOOUOOOOO00000‘0000000'0000000090'00000'000'000'000000060QOQ!’
c

500 STOF

END

gl |
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Date of revision! 4-Ngv-82
FROGRaM RFTSCN

FURFOSE

To scsn a3 tare for blocks of interest» and rroduce sn culrut in
the form of s dats message

USAGE
RUN RPTSCN

INFUT PARAMETERS

YEAR - & tuwo didgit inteser

JULIAN - A three didit integer Julian dav

MONTH -~ A& three letter month abhrevistion

RATE - A& two acisit inleger date of monlh

TIMKE - & four didgil inteser

SERIAL -~ A four disit inleger (5000 < SERIAL < 5999)
INF MR - A four disit intesger

FeTsB -~ Selects F arraswes T arrsus or Rolh srrsus

RHOMIN - Minimuwm averase correlalion coefficienl for blocks of
interest (default 0.7 if Ts 0.5 if F)

DIFMIN - Minimuwm chanse in averase correlstion coefficient after
ralarization filtering (defaull 0.2

5TART - Inteser value of firsli block te be secanned

STOP - Inteder value of lasti block to ke scenned

CONTNU - If Y is entereds rrosram will 3llow anolher scan

SKIF PARAMS - Parsmelers of bhlocks selecled by A7SCAN thst sre
not to be listed individuslly in the rerort

START - Intedger value of ftirsl block Trom AZSCAN

STOP - Inteder value of last block from AZSCAN

AZMIN -~ Real value of minimum a3zimuth from AISCAN

AZMAX - Re3l value of maximum azimuth from AZSCAN

VELMIN - Real value of wminimum velocily from AZSCaN

VELMAX - Real value of maximuwm velocitu from AZSCAN
REMARKS

To rrerare 3 datas messasger first the T arrzave should e scanned:
ithen the F arrayg should be scanned. If an EOF (end-aof-file) is
encountered before the end of the tares this should bhe rereszled.

LIBRARIES REQUIREN
REGLIRsMACLIEsSYIFORLIK

HETHOD

The rrodgram is similizr Lo SCAN and AZSCAN excerl for autrut
format. The outlrutl is written to FTN17.IGT.

nnnnnnnnnnnnnnnnnnOnnnnnnnnnnnnnnnnnnnnnnnnnn amo

COMMON IMFONGC 100)y IRKREG( 20 )y IRKFINC 20y AZMING 2005 AZRAXC 20)
COMMON /NMTEULK/ IDNSTYsIPARTY,ISTATUL12)
DIMENSION VELMIMNCG20)sVELMAX(20)» IUKSFC(2168)
COMMON /TRAILY/ IMPINGC 2068)sFUELOC,FAZINFSFUEVARSFAZVARY IFSTAT,
— (FMUL4)yFPSIC4 ) FRHOCS ) s IFMAXL 4 )y IFMING 4 ) IFSPAX,FREOUXSFUEL OX,
(FAZIMXsFYEVAXHFAZVAX s TVELOC» TAZIME s TUEVAR s TAZVARY ITSTAT s THUL 3 )5
CTPSIC3) s TRHOCI )y ITHAXC I ) s ITHINC 3 )y ITEFAX TRHOUXy TVELOX s TAZI MYy
{TUEVAX» TAZVAX

GIMENSION IHEADR(20)s IHEADZ{20)y ITHEAIIL( 20)

DIMENSION FSIGMAl4)sTSIGMAL 3)

—— p—— .




LUGICALEL ICHARC GO ) » ICHKCR s ICHRUF s ICHRSF s ICHRC s ICHRY

| DATA IZERD/0/yFOQUR/LHF /9y THREE/ZLHT/» ROTH/LHE/ s LINCNT/80/
1 DATA XNO/1HN/sYES/LIHY/ s ING/ =1/ IYES/ 1/ ILINES L/
DATA IUNIT/00/ s IDNSTY/800/+ IFARTY/1/ s IREV/ -1/ 1ILIRE/O/

c‘......‘.'...00.00....0....C...OQ.O'.....0.00000000..0‘00.'00000‘00D.

Cc
? c fFrogram and mas tere inilislizaslion zresz,
C
100 TYFE 10
TYFE 193
ACCEFT 195 JYEAK
TYPE 172
N ACCEPT 19+ JULIAN
TYFE 173
ACCEFTY 191 »EMONTH
TYFE 174
ACCEFT 19,MDATE
TYFE 1795
' ACCEFT 19/MTIME
TYPE 176 .
ACCEFT 19+NKKSER i
TYFE 177
ACCEFT 192 INFNR ;
¢

? 102 CALL MTINITCIUNIT)
IF CISTATU(L1) .ME. IYES) STOF

FAUSE ‘ Insert messase disk’

WRITE (19251839) '

WRITE (19s181) NRSER»JULIANYMTIME s MUATE yMTIME s EMONTHs JYEAFR .
) WRITE (195182)

WRITE (19+183) JYEAR » INFMR

WRITE (19,184)

1190 IGFLAG = INO
TYPE 13
’ ACCEFT 12+ARRNER

TYPE 18
ACCEFT 14,RHOMIN
TYPE 171
ACCEFT 14sDIFMIN
» IF (RHOMIN .NE. 0.) GO TO 111
IF (ARRNER ,EQ. THREE) RHOMIN=D.7
IF (ARRNER .EQ., FOUR) RHOMIN=0.5
IF (CARRNBRR .NE. THREE) .a&NDI. {ARRNER NE. FOUR)) GO TO 110 i
111 IF (DIFMIN EQ. 0.) DIFMIN=D.2 '

» KSKIF = -1
115 KSKIF = KSKIF + 1

I = KBKIFP + 1
ILINE = ILINE + 1
TYFE 16
ACCEFT 161 IRKREGL I )y IRKFIMNC I D)o AZMINC I D5 AZMAX(T )y

4 & VELMINC I)sVELMAXCT)
IF (VELMINCI) JEG. O0.) VELMINCI)=2
IF (VELMAX{I) .EQ. 0.) VELMAX{I)=7
IF (IBKBEG(I) .,NE. ©O) GO TO 115
ILINE = ILINE - 1

50,
00.




4

~

CQ.O!OOOOOOOOOOO0.0000000.&0t.boob.ootvooooonq.‘oootoqoioooqooooohovco.

C

204

206

211

201

Tare rezd sres

TYPE 190

ACCEFT 19 ISTART»ISTOF

IISTRT=1

IF (ARRNER .NE., THREE) IISTRT=4
IF CISTART .EG@. O) ISTART = JISTRY
IF CISTOF LEG. 9) ISTOF = 109909
ISTOP = ISTOP + 2

10 243,11 = 2069521468

IMFING! 1)=0

DO 2451 = 1,100

IT =1 + 2088

IMFONGC T)=IMPING{IT1)

IF (1GFLAG .ER. IYES) GO TO 201

CALL REUTAPCIUNITINFINGy INREYTSISTATU)
IF (ISTATU(L) ,EQ. IYES) GO TG 205

CALL MTSTAT(IUNIT)

IF ( ARRMER EG. THREE) GO TO 202
IF (ISTATU(8) ,EQ. IYES) ILINE = ILINE + 1
IF CISTATU(8) .EQ. IYES) GG TO 208

GO TO 209

IF (IMPINGL2)

+EQ. ISTART) GZ T0 220

IFWD = ISTART - IMFING(2)
IFWLL = IFWD -
IF (IFWD .EQ., 0) GO TO 209

CALL SFCTAF CIUNIT,IFWIGH ISTATU)
IF (ISTATU(1) ,E@. INO) STOF

G0 TO 209

IF (IMFING(2) ,LE.

ISTOP) GO 1O 204

FPAUSE * XXXKUOMNE, <CRZ TO COMTINUER®XDO MOT CTRL Caxx’
TYPE 15

ACCEFT 12+CONTRU

IF (CONTNU .NE. YES) GO TO 700

IHEATIRC2) = 0

IHEALI2ZC2) = 0O

IREADILC2) = O

GG 70 110

CALL REDTAF{ IUNIT.IWKSFCy INRRYT2ISTATU)
IF (ISTATU{1) .EG. IYES) GO TO 211

CALL MTSTATCIUNIT)

IF ( ARRNERR .ER. THREE) GO TO 294

IF (ISTATU(8) .ERQ. IYES) ILINE = ILINE + 1
IF CISTATU(8) .ER., IYE5) GO TG 2083

G0 TO 204

IF (IMKSFC(2) .NE, IMFING(2)) GO 70 Z14

IF (JWKSPC(4) NE. IMPING{4)) GO TO 214

[0 217,1 = 1521683




) a— ,,_W R T L

217 IMFING{I) = IWKSFC(T)
’ IGFLAG = INO
GO TO 204

214 IGFLAG = IYES
IF CIMPING(2) .GT. ISTOF) GO TO 208

C0.0Q.Q0.00"OOQOOOO'OOOQOOOOOOOOObOOQ'OOODOOOOQl’lb"'....'."'l.'t.t'.
p C
C Tare block selur snd TErrQ deteclion sres
c
300 o 301+1 = 1,20
IHEAURC I ) = THE&U2(I)
IHEALI2{ I) = THEAULI( 1)
t 301 THEALII{ I) = IMFING(I)
c
ITRFLG = 0
IFRFLG = 0
00 343,11 = 213852148

IT1 =1 2048
? 343 IF (IMPING(I) ,EG. IMFONG{II)) ITRFLG = ITRFLG + 1
IF (ITRFLG JER. 11) GO TO 347
[0 345,11 = 2114,2124
I1 =1 - 2048
345 IF (IMPING{I) ,EQ. IMFONG{(II)) IFRFLG = IFRFLG + 1
IF (IFRFLG .EQ. 11) TYPE 17,FOURsIHEADR{Z)
GO TO 349
347 U0 343+1 = 206752124
II = I - 2048
348 IF (IMPING(T) ,EQ. IMFONG(II)) ITRFLG = ITRFLEG + 1
IF {ITRFLG .LT. 67) GO TG 347
TYFE 17 THREEs IHEALIRC 2)

GO TO 209
C .
349 FRHOVG = 0.
DO 302:1 = 146
302 FRHOVG = FRHOVG + FRHO(I)
FRHOVG = FRHOVG/6.
c
TRHOVG = 0.

g 303,1 = 1,3
303 TRHOVG TRHOWE + TRHO(I)

TRHOVG = TRHOVG/3.

TROLIF = TRHOUVX - TRHOUG

FROLIF = FRHOVX - FRHOVG
c

IF (IHEATRS2) .GE., ISTART) GO TO 400

G0 T0 209
CDO..0.000..‘00000"000.000‘00000500'00‘000'000000"000."Qb'.l.‘..t“"‘
c
c T arraw sisnzl detection aresa
C

600 IF (TRHOVG .GE. RHOMIM) GO TO 402
IF (TRHOVX .GE. FRHOMIN) GO TO 602
IF (FRHOVG .GE. RHOMIN) GO TO 692
IF (FRHOVX .GE. RHOMIN) GO TO 692
IF (TRODIF .GE. DIFMIN) GO TO &02
IF (FRODIF .GE. DIFMIN) GO TO 692
60 TO 209

602 TIRKNR = IHEADR(2)




’
c
'
c
604
'
c
'

6046

610

411

412
613

6131

6132

YO I R W o £ P Y|
JHOUR = IHEADR(4)
JSEC = THEAIR(S)

JFLAG = IZERO

CALL RTCLOK (JFLAG, AMONTHsJIIAY y» JHOUR S JMINs JSEC)
KnaY = ICHOGZCJIAY)

JTIME JHOUR ¥ 100 + JMIN

KTIMNE ICHOOZ( JTIME)

IF (ARRMRE ,EG. FOUR) GO TO 605

IF {({TRHOUWX GE. RHOMIN),OR.(TROIIF,GE.DIFMIN)) GO TO 604
GO TO 695

IF (TVELOX LT, 230.) B0 TO 605

IF (TVELOX .67, 700.) GO TO 6035

KSFLAG INO

KSKFLG INO

IF (KSKIF JLE. 0) GO TO 5906

K0 608 I=1,4KNSKIF

KSKFLG = IYES

AZMINF AZMINC I

IF CAZMINCI) JGT. AZMAX{TI)) AZMINF = AZMIN(I) - 340.

TAZINY = TAZIMX

IF (CAZMINF,LT.O) ANDTAZIMX . CT AZHINCT })) TAZIMY=TAIIMY-350,

1}

IF (TIERKNNR JLT. IBRKREE(I)) KSKRFLG = IHO
IF {ITEKNR .GT. IBKFIN{(I)) KSKFLG = INO
IF (KSKFLG .EQ. IND GO TO 6906

IF (TUELOX LT+ VELMINCID) KSKFLG = INO
IF (TUELOX .GT. VELMAX{I)) KSKFLG = INO

IF (TAZINY LT. AZMINE) KSKFLG = INO

IF (TAZIMY .6T. AZMAX(I)) KSKFLG = INO

IF (KSKFLG .E@. IYES) KSFLAG = IYES
CONTINUE .
IF (KSFLAG .EQ. IYES) GO TO 605

KTSPAX = ICHOOZ(ITSPUX)
KRIBKNR = TCHOOZ( IIERKNK)

1TAZ = IROUNDM TAZIMX)
KTAZ = ICHOOZ(ITAZ)
1TCZ = IROUMI(TAZIVAX)
KRTCZ = ICHOOZ(ITCZ)
1TV = IROUNDK TUELOX)
ITCV = IROUNIK TUELVAX)
KTCY = ICHOOZCITCY)

ILINE = ILINE + 1
IILINE = IILINE ¢+ 1§
KLINE = ICHOOZ(ILIME)

IF (KLINE - 0) 610:511y612
WRITE (18,401) ILINE»THREE
GO TO 613

WRITE {18+402) ILINE»THREE
60 TO 613

WRITE ¢(18,403) ILINE» THREE
IF (KTIME .GT. 1) GO TO 614
IF (KTIME - 0) 6131,6132456133
WRITE (18+404) JTIME

GO TO 615

WKITE (1854041) JTIME

| o




6133
614
615
a1
617
618
619

620

622
623
624

626
627
628
629
630
631
632
633
634
635
636
637

638

639

608

Qe —

¢0 TO 615

WRITE (18,4042) JTIME

GO TO 613

WRITE {18,403) JTINE

IF (KIAY - 0) 61636179517
WRITE (18+406) JUAY » ANONTH
G0 70 618

WRITE (18,407) JUAY s ANONTH
IF (KIBKNR = 0) 619,520,621
WRITE (18,408) IIRKNR

GO TO 623

WRITE {(18,409) IIBKNR

60 TO 623

IF (KIEKNR .EG. 2) GO TO 422
MRITE (18,410) ITEKNK

GO TO 623

WRITE ¢(18,411) IIEBRNR

IF (KTSFRX - 0) 624,625,526
WRITE (18+412) ITSFQRXsTRHOVX,,TROUIF
GO TO 627

WRITE (18,413) ITSFAX»TRHOVXs TROLIF
60 TO 627

WRITE (18s414) ITSPAXsTRHOVX»TRODIF
IF (KTAZ - 0) 628,629,630
WRITE ¢(18:,415) 1ITAZ

60 TO 631

WRITE (18s414) ITAZ

GO TO 631

WRITE (18+417) ITAZ

IF {(KTCZ ~ 0) 632+633y534
WRITE (18,418) ITCZ,ITV

GO TO 635

WRITE (18+419) ITCZ,ITY

GO TO 433

WRITE (18,420) ITCZ,ITV

IF (KTCVY - Q) 6369637195638
WRITE (18.421) ITCY

GG TC 408

WRITE (18,422) ITCV

60 10 4608

IF (KTCV .EG. 2) 60 TO 639
WRITE (18,423) ITCY

GO TO 408

WHITE (18s424) ITCY

IF (ILINE JLT., LINCNT) GO TO 495
INFNRM = INFNRE

ILIMNE = ILINME + 1
NRSER = MNRESER + 1
INFNR = INFMR + 1
MTIME = MTIME + 10

ITILINE = IILIME + 15

LINCNT = LINCMT + 80

WRITE (18,183)

BRITE (18,180)

WRITE (18,181) NRSER s JULIAM'MTIMEMUATEyMTIME,) EMONTH, JYEAR
WRITE ¢(18,182)

WRITE (18,183) JYEAR» INFHMR

WRITE (18+184)

IF CLINCNT ,GT, 200) GO TO 6081




6081
605

C..O.'O.

609

640
641

642
643

6431
6432

6433

Wwind 1 A 102109 ) sudnte rd YEAab sy Dar e
GO TG 6035

WRITE (318,184) ILINEsJYEAR Y INFNRM
IF (ARRNEBK JEQ. THEEE) GC TG 209
IF (IFRFLG .E@. 11) GO TO 209

I I R B R K I I I TN N N JNE Y NN TN R N BN JNE NN N Y TN DR NN BN N SN Y SN SN NN T N NN RN N N SRR Y K R NN R NN S NI Y S N
F arr3ve signzl detectlion azres

IUM = THEADR(Z2) ~ 3

IF ((FRHOVUX .GE. RHOMIN).OR.(FRODIF.GE.DIFXIN)) GO TO 407
GO TO 209

IF (FVELOX LT. 230.) GO 70 209

IF (FVYELOX .GT., 700.) GO 7O 209

RSFLAG = IND

KSKFLE = INO

IF (KSKIF JLE. 0) GO TO 6909

00 607 I = 1,KSKIF

KSKFLG = IYES

AZMINPE = AZMINCI)

IF (AZMINCI) BT, AZMAX{I)) AIMINF = AZMINCI ) - 380,

FAZINY = FAZIMX

IF CCAZHINF LT Q) ANUIFAZIMXWGTVAZMINC T )) ) FAZIMY=SFAZIMY-350.

IF ¢ IIBRKNR .LT. IBKREGL{I)) KSKFLE = INO
IF (TIEBRNR ET. IERFIN(I)) KRSKFLG = INO
IF (KSKRFLG .EQ. INO)Y GO TO 607

IF (FVELOX ,LT. VELMINCI)) KSRFLE = INO
IF (FVELOX ,6T7. VELMAX(I)) KSKFLG = INO

IF (FAZIMY LT. AZMINP) KSKFLG = INO
IF (FAZINY .GT. AIMAX{I)) KSKFLG = INC
IF (KSKFLG .EQ. IYES) KS5FLAG = ]IYES
CONTINUE

IF (KSFLAG .EQ. IYES) 60 T0O 209

KFSPAX = ICHOOZ(IF5PAX)

KGiUM = ICHOOZ( ITUM)
IFAZ = IRDUNIM FAZIMX)
KFAZ = ICHOOZ(IFAZ)
IFCZ = IROUNIY FAZVAX)
KFCZ = ICHOQZ(IFCZ)>
IFY = IROUNDYS FVELOX)
IFCY = IROUNDCFUEVAX)
KFCV = ICHOOZ( IFCV)

ILINE = ILINE + 1
TILINE = TILINE + 1
KLINE = ICHOOZ( ILIME)

IF (KLIME ~ 0) &40,584155842

WRITE (18,401)
60 TO 643
WRITE (185,402)
GO TO 643
WKITE (18y403)
IF {RTIME .GT.
IF (KTIME - 0)
WRITE (1854904)
GO TO 645

ILIME s FOUR
ILINE s FOUR

ILINEFOUR

1) GO TO 644
64311 543296433
JTIME

WRITE (13:4041) JTIME

GO TO 645

WRITE (18,4042)

JTIME

\imeee




650
661
662
663
664
665
666
647
6468

669
670

6901

GU (U &40

WRITE (18,405) JTIME

IF (RDAY = 0) 645984715647
WRITE (185406) JUAY » AMONTH
GG TO &48

WRITE (18,407 ) JUAY s ANONTH
IF (KIUM - 0) 649,630,651
WRITE (18,408) IDUM

GO TO 633

URITE (18,409) IIUM

60 TO 433

IF (KDUM .EQ. 2) GO TO 652
WRITE (18,410) IDyUNM

GO TO 633

WRITE €18,411) ITWUM

IF (KFSFQX - 0) 65496555656
WRITE (18:412) IFSFQX FRHOVXSFRODIF
G0 TO 6357

WRITE (18,413) IFSFQX>FRHOVX,FRONIF
G0 T0 637

WRITE (18»414) IFSFQXsFRHOVXSFROUIF
IF (KFAZ ~ 0) 6385559256890
WRITE (18,410) IFaZ

GO TG 641

WRITE (18,416) IFAZ

60 TO 651

WRITE (18+417) IFAZ

IF (RFCZ - 0) 6521646315664
WRITE {(18+418) IFCZ,IFV

G0 TO 665

WRITE (18,419) IFCZ,IFV

GO TO 645

WRITE (185420) IFCZ,IFV

IF (KFCV = 0) 666:568795658
WRITE (18+421) IFCV

60 TO &70

WRITE (18,422) IFCV

GO TO 670

IF (KFCY EQ. 2) GO TO 8479
WRITE (18,423) IFCV

GO TO 670

WRITE (185424) IFCV

IF CILINE LY. LIMCNT) GO TQ 209
INFNRM = INFNR

ILINE = ILINE + §
NKSER = NKSER + 1
INFNR = INFNK + 1t
MTIME = MTIME + 10
IILINE = IILINE + 15
LINCNT = LINCNT 4+ 80

WRITE (18,185)

WRITE (18,180)

WRITE (18+181) NRSERsJULIANsMTIMEMUATE » MTIME EMOMTHY IYEAR
WRITE <(18,182)

WRITE (18,183) JYEAR s INFHMR

WRITE (18,184)

IF (LINCNT .GT. 200) GO TO 691

WRITE (18,137 ) ILIME»JYEAR s INFMRNM

G0 T0 209

WRITE (18,18&) ILINEsJYEAR ) INFNEN




c
C
c

60 TO
' C.....00..'..'.....0..'.0..".’00'0'0'0.0'0.."0"00'.“'.0"!'.0".'0
c
c
c

Qutrut

700 REWIND
ICHREK
ICHRCR
KCOUNT
710 JCOUNT

wowonoh

207

restructuring ares

18
100
"137
0

0

720 REAI (185425sEND=730) (ICHARC(J)s J = 1,78)
730 IF (ICHAR{1) .EQ. ICHRER) WRITE (19,188)

740 JCOUNT

= JCOUMT + 1t

IF (ICH&R(JCOUMT) ,ER. 0) GO TO 7190
IF ( ICHARUJCOUNT) JME., ICHRCR) GO TO 740
WRITE (19+425) (ICHARCI)sI = 1, JCOUMT)

KCOUNT

= KCOUNT + &

IF {(KCOUNT ,GE. JIILIME)> GO TO 759
60 70 719

730 WRITE (19,183)
CaLL EXIT

c..'..'.‘.0.060.‘.....000’00‘..QQ'QQO'Q"’..0'.Q""QQ'Q.'DO’O.QO‘Q.!O

FORMAT: ares

10 FORNMAT
11 FORMAT
12 FORMAT
13 FORMAT
14 FORMNAT
15 FORMAT
16 FORMAT
&
161 FORMAT
17 FORMAT
171 FORMAT
172 FORMAY
173 FORMAT
174 FORMAT
175 FORMAT
174 FORMAT
177 FORMAT
18 FORMAT
1890 FORMAT
181 FORMAT
&
182 FORMAT
&
183 FORMAT
184 FORMAT
185 FORMAT
&
1848 FORMAT
187 FORMAT
183 FORMAT
&
19 FOFRMAT
190 FORMAT
171 FORMAT
173 FORMAT

{/9’ RFTSCN Fev 5.7

(954190)

{Al)

{’ FsT or BT 7 1%)

{F6.,2)

¢’ ContinueT ‘%)

{’ SKIF FARAMS: STARTsSTOFP 1 AZMINAZMAXs’ 4
UELMINSVELMAXT ‘%)

(21624F10.3)

{’ *“yAly’ TErrO sy Klock ¥ +15)

{’ Minimum CHANGE IN REHOT ‘%)

¢’ Julian dav? ‘%)

(’ Month? “+%)

{’ Iate of month? ‘" +%)

('’ Tine of messsseT “15)

{’ Serial nr? ’s%)

(’ Infrasonics nrT ‘%)

(’ Minimum RHOT '+3%)

(' GERRRRPPRRRLCRRERROCRREERE N\ s/ RE RUERALENN_ )

(’HE RUHHWER ‘9314 I\\_" /9" ZNK UUUUUNN_ s/ 'R’ 513514,
T 93y I3 NN s/ FM MCOMURIDO STATION ANTARCTICANNLY)

(’TO GEQPHYSICAL INSTITUTE FAIREAMKS AK//TELEX NR’
© 334147/ 0\" /9" ACCT NS~-WCAERNN_')

C/BTNNL  o/9” UNCLAS INFRASONICS MR’ s I3y =" 914"\

{’FASS TO DR C WILSONMNNL’s+/»’SURJC INFRASONICS REFORTMNLC

(’REGARISY KAYNN_ ¢/ BT \No o MMNN 5 /
©33313313333131131131CRCRERERCEGREFERRAGERE" )

(I3, .CONTIMUETI FROM MS8G NR’ +I13,’"~"»I149°\\_")

{12y’ .CONTINUED FROM MSG NR’ I3y ="sI45°\\_")

S NNNMNIJ3333333333333331333° 4/
‘eRERReLPRRRCRRELPRERLRRRRARRRRRRFRRARMCRRPIRRERESECRE” )

(214)

(’ StartsStort ‘%)

(A3)

/7 Year? ‘y%)

A

R




196 FORMAT (713) I

’ 401 FORMAT (Ils’ . vAls" 37 s8%)
402 FORMAT (I2s’."vAL»’" 1 48)
403 FORMAT (I3 ' sAlr’ 17 13) F
404 FORMAT (000 21I1v'Z ‘%)

4041 FORMAT (00’ +I2+°2 %)
4042 FORMAT (0’ +I3»’Z ‘%)

495 FORMAT (I45°7 “+8%)

406 FORMAT (I1sA351Xs%)

407 FORMAT (I2+A3+1Xs$)

408 FORMAT (’BK’sI1lys1Xs%)

409 FORMAT (“EK’+I2+1Xs%)

410 FORMAT (’BK’ sI3+1Xs%)

411 FORMAT (/EBK‘ s1451Xs%)

412 FORMAT (’SE’sIls’ R’ +sF4.29" IR yF4.251%Xs%)

413 FORMAT {(’SE’ sI2y" R’ sF4.2%" DR »F4.241Xs%)

414 FORMAT {’SE’»I3s’ R’ sF4.2v’ DR’ +F4.,2+1Xs%)

415 FORMAT (’AZ’ s1L191Xs%)

414 FORMAT ('AZ  +1291Xs%)

417 FORMAT ( AZ’'s1351Xs%) i

418 FORMAT (/CZ/ 11y’ U sI391Xs%) ]

419 FORMAT (’CZ’ 12y U/ 31351Xs3%) b

420 FORMAT (‘CZ°sI3+° V7 31351Xs5%)

421 FORMAT (CW »I1s‘\\_")

422 FORMAT (/CV/ 12y \\_")

423 FORMAT (/CV/ sI39/\N\_7)

424 FORMAT ('CU’sI45'\\_")

425 FORMAT (30A1) |
c...‘.........00.090.0.0'.00”'00"00.0000'0'9000.0'0090Qb'b...t.t'..b" ’
c

500 STOF
END

FUNCTIOM ICHOOQZ(IVAL)

FURFOSE :
To determine the number of didils in 3 rositive inleser

USAGE
ICHOOZ( IVaL)

INFUT FARAMETERS
IvAaL ~ The inteder vazlue Lo be testled

REMARKS
IVAL must be 2 rositive inleser less than 105000

e

METHOD
The number of digits in Lhe inrul value is delermineg
and ICHOOZ is setl such that ICHOO0Z = (% of digits) ~ 2

OOO0O0O00NO00000000 e BeReNel

ICKR00Z = -1 ﬁ
IF ¢1vak .GE. 10) ICHOOZ = 9

IF (IVAL .GE. 100) ICHOGZ = 1
IF (1valL .GE. 1000) ICHGOZ = 2
RETURN




e NeleNe

OO0 0000

FUNCTION IROUNI(REAL)

PURFOSE
To roundg off a3 resl value

USAGE
IROUNDY REAL )

INFUT PARAMETERS )
REAL - The rezl number to be rounded off

REMARKS
None

METHOD
The reel velue is incressed by 0.5 znd then

REAL = RE4AL + 0.5
IROQUND = INT(REAL)
RETURN

END

truncealed.




LARKXXEXKOOE  SUCANTEDR B0k ar ik kK ok kK F KRR LAk KRR AR KRR AN,
) C Ilate of revision: 4—-Nov—-82

FROGRAM SCAN

C
C FURPOSE
C To scen @ tsre for Glocke of inlerest
c
Yot USAGE
C RUN SCaN
C
C INFUT PARAMETEERS
C YEAR - A tuo digit inteser .
) C FsTeyK - Selects F arravws T arraws or EKolh arravs
c RHOMIN - Minimum aversse correlstion coefficienl for blocks of
C interest
C DIFMIN - Minimum chansge in averszse correlslion coefficienl sfter
c rolarizalion fTillerins
C STATS - 1T Y is entereds statictics will ke rrinted for each
» c block of interesti
Cc START - Inteser value of firetl block to be scanned 4
c STOP - Inteder value of lasi tlock Lo bhe scanned {
c
C REMARKS
C When an TErr0 is encountereds that block is sKirred and shoula
) C be read by rrogram READl Lo recover lost dzls
C
C LIERRARIES REQUIREN
c REDLIEyMACLIEsSY IFORLIR
C
C METHOU
» C The rFrosrzm scane the trailer dalzs of Lhe tsre slzrting sl START.
c It the vslue of RHO is grester Lhan RHOMIN or the chansie in RHO
C ic dgreater than NIFMINy then the znslusic dals (and elsticslice if
C requested) asre rrinted., When an EOF {(end-of-Tile) or the STOF
C block is encountereds the rrodgram Lhen sllows for znolher scan.
c
» DIMENSION IMFONG(100)
COMMON /MTRLK/ ILNSTYSsIFARTYSISTATU(12)
NIMENSION TUWK3PC({2168)
COMMON /TRAILY/ IMFPING{2088)sFVELOC,FAZIMFsFVEVARYFATZVARIFSTAT
{FMUL 4 )sFFSI(4)sFRHO( G ) s IFNAXC 4 )s IFMINI 4y IFSFPAX s FRHOUX SFUVELOY s
(FAZIMXeFVEVAXIFAZVAXs TVELOCy TAZIMF y TVEVAR Y TAZVARY TTSTAT s TMLK 3 )y
) {TPSI(3I )y TRHO( I )s ITMAX 3 )y ITNINC 3 ) s ITESFAXs TRHOUX s TUELODX.y TRAZI MYy

{ TVEVAX s TAZVAX
DNIMENSION JHEALR(20)s IHEATI2( 20 )» THEATI( 20)
HIMENSION FSIGMAL 4),TSIGMAL 3)

DaTA IZERD/0/9FOUR/ZLHF/ s THREE/ZLHT/ s BOTH/ LHEY
) NATA XNO/IHN/»YES/1IHY/ s INO/-~1/2IYES/ L1/
HaTA TUNIT/00/yIINSTY/800/ ¢ IFARTY/1/»1REV/-1/

c.....’......‘..0..00...0’000000.0‘0000.00000‘..00'0'0)000000‘0000.0'000

€
Cc Frogram and mag tsre inhitizlizslion ares.
C .
1] 100 TYPE 10 :
TYPE 193 i
ACCEFT 19»JYEAR :
C




102 CALL RTINITCIUMIT)
IF (ISTATU{1) JNE. IYES) STOF
c
110 IGFLAG = INO
TYPE 13
ACCEFT 12y ARRNEF

TYPE 18

ACCEPT 14)RHOMIN

TYFE 171

ACCEFT 14 »IIFMIN

IF (RHDMIN .NE. 0.) GO TO 111

IF (ARRNER .E@. THREE) RHOMIN = 0.7
IF (ARRNBR JEG. FOUR) RHOMIN = 0.5

IF (CARRNER JNE. THREE) .ANL., (ARRNER JNE. FOUR)) GO TO 110

111 IF (DIFMIN JEQ. 0.) HIFMIN = 0.2
€

TYFE 16

ACCEFT 12+STATS
C..O...O..t'..00..’0006.9.0000.0000000000000000000000900000000050000060
c
C Tare read ares
C

209 TYPE 190
ACCEFT 19+ ISTARTsISTOF
IF CISTART JEG. 0) ISTART = 1
IF (ISTOP JEQ. 0) ISTOF = 10000
ISTOF = ISTOP + 2
c
D0 24351 = 20692168
243 IMFINGYL I)=0
c
209 [0 245,11 = 1,100
I1 = 1 ¢ 2068
245 IMPONGC T)=IMFING(II)
c
IF (IGFLAG .EQ. IYES) GO TO 201
CALL REUTAF{ IUMIT,IMFINGy INRKYT ISTATU)
IF (ISTATU{1) .EG. IYES) 60 70O 205
CALL MTSTAT(IUMIT)
IF (ISTATU(8) .EQ. IYES) GO TO 208
GG TO 209

203 IF (IMPING(2) .EQ. ISTART) £0 TO 220
IFMII = ISTART - IMFPING(2)
IFWDR = IFWD -
IF (IFWD JER. 0) GO TO 209
CALL SPCTAP (IUNITIFWI,ISTATU)
IF (ISTATUC1) .EQ, INO) STOF
GO TQO 209
c
220 IF (IMFING(2) .LE. ISTOF) GO TO 204
c
208 FAUSE * XXXTONEX¥Y’

IHEADR(2) = O
THEADI2¢2) = 0
IKEADIC(Z) = 0
GG T0 1190

c
204 CALL RENTAF(IUNIT,»IWKSFC»INREYTISTATU)




c

c

c

c
c

c

c

c

c

C

211

201
217

214

300

3901

343

345

347

348

349

302

304

303

IF (ISTAT
CALL NTST
IF CISTAT
GO TO 204

IF (IMWKSF
IF (IWKSF
TYFE 17+1

ng 21741
IMPINGII)
IGFLAG =
GO TO 204

IGFLAG =
IF CIMFIN

V(1) JEQ.
ATCIUNIT)
UC8) .EQ,

C{2) .NE.
Ci4) NE.
MPING(2)

= 152168
= TUWKSFPC(
INO

IYES
GL2) 6T,

IYES) GO T0 211

IYES) GO TO 208

IMPING(2)) GO TO 214
IMFING(4)) GU TO 214

1)

ISTOF) GO TO 208

c’.......0000.000.....0.00000.0'0000000.0000000000'0.00"00.0.0000000000

Tare block selur asnd TErr0 detectlion

g 3011

IREADR( I)
THEALI2( 1)
IHEATII(I)

ITRFLG
IFRFLG
[0 343,
IT =1

1= n

Moo

= 1420

THEATIZ(
THEATHI(
INPINGC

fnnan

2
068

IF CINFINGCI) JEQ.

IF CITRFL
0 34591
1I1=1 -
IF (IMPIN
IF (IFRFL
GO TO 349
IO 3481
11T =1 -
IF (IMFIN
IF (ITRFL
TYFE 172,
60 TO 299

FRHOVG =
[0 3021
FRHOVG
FRHOVG

[0 30451

FSIGNALT)
IF (FSIGHM
FSIGNACTI)

TRHOVG =
o 3031
TSIGMALT)
IF (TSIGM
TSIGMALT)

TRHOVG =

I)
)
1)

158,2148

IMPONG(IT)) ITRFLG
G +EQ. 11) GO TO 347

= 211452124

2068
G{1) .EQ.

IMPONGCII)) IFRFLG

sres

= ITRFLG + ¢

= IFRFLG 4 1

G JEG. 11) TYFE 173»IHEALRCZ)

= 206952124

20568
G(I) .EQ.

TREALIRC2)

0.
= 16

FRHOVEG + FRHO(I)

FRHOVG/6,

= 14

= FPSI{I)xx2 - FMUCI XX
0.) FSIGHAL D)
= SART(FSIGMAC 1))

AaCI) LT

0.
= 1,3

IMFONG(II)) ITRFLG
G .LT. 67) GO TO 349

2

= TPSI{IINN2 - THMUL T)H¥%2
0.) TSIGMALTI) = 0.

ACT) JLT.

= SGRT(TSIGNACI))

TRHOVE + TRHO(I)

0.

= ITRFLG + %

3
\
i
H
i




TRHOVG TRHOVG/3,

TROLUIF = TRHOUX - TRHOVG

FRODIIF = FRHOVUX - FRHOVG
C

IF (IHEALIRC2) ,GE. ISTART) €0 TO 600

GO T0 209
COOOQOQQQOOQO0000000000000000006000b6000090000‘06.0000000000000000000000
C
C T asrra3v sisnal detection sree
C

6900 IF (TRHOVG .GE. RHOMIN) GO TO 623
IF (TRHOVX .GE. RHOMIN) GO TO 523
IF (FRHOVG .GE. RHOMIN) GO TO 623
IF {(FRHOVX .,GE. RHOMIN) GO TO 623
) IF (TROIIF .LT. -0.1) 60 TO 623
IF (FRODIF LT, -0.1) 60 TO 623
IF (TROI'IF .GE, DIFMIN) GO TO 623
IF (FROLIF .GE., DIFMIN) GO TO 623
GO 70 209

) 623 ITEKNR = THEADIR{2)
JIAY = IHEADR({3)
JHOUR = IHEAIR( 4)
JSEC = IHEAIR(I)

IERRTO = IHEADR(17)
IZERON = IHEAIR(18)
) IOVRNG = IHEADR(19)
IUNDRN = IHEALR(20)
c
JFLAG = IZERO
CaLll RTCLOK (JFLAGy AMONTHs LAYy JHOUR IMINSJSEC)
IFFLAG = INO
) IEFLAG = INO
C
IF (ARRNER EG., FOUR) B0 TO 6905
IF (TRODIF LT. -0.1) GO TO 441
IF (STATS .NE. YES) GO T0O 610
IF ¢CTRHOVG .GE., RHOMIN).OR.(TROIIF.GE.HIFMIN)) GO TO 609
’ IF (TRHOVX .LT. RROMIN) GO TO 695

GO TO 604
641 IF (STATS .EQ. YES) GO TO &&1
TYPE 11sTROUIFyIIBKNRTHREE » JUAY ¢ AMONTH s JYEAR s JHOUR s JMINy JEEC
GO TO 605
609 IF CITSTAT =~ 0) 601946632606
) 601 TYPE 180, THREE
GO TO 604
606 IF ( TRHOVG.GE.RHOMIN) GO TO 661
663 IF (TROLIF.LT.DIFNIN) GO TO 404
IF CTVELOX LLT. 250.) €0 TO 605
IF (TVELOX .GT. 700.) GO TO 605
L 661 TYFE 198, JOAY sAMONTHY JYEAR » JHOUR» JMINs JSEC
IPFLAG = IYES
TYPE 183, IHEALIR( 2)s IZERD s TAZVAR TVEVARY TRHOVG TAZIMF s TVELOC TROUIF

604 TYPE 197y IIKKNK» IERRTO»IZERON, IOVRNGy TUMDRN
IEFLAG = IYES
» TYPE 187, THREE» TRHO
DO 61191 = 1,3
611 TYPE 1859 THREEITMAXC Iy ITMINCTI D)o THMUL I D)y TFSICID»TSIGMALT)

L2 s A o RN ST R <l




LT ey

610

612

613

614

630

603

642

621
607
608
664
662

631

602
632
616
6195

617

618

619

IF (CTRHOUX LT+ RHOMIN) JANDWCTROUIFLLTWDIFMIND) GO TO 4905
IF CITSPAX - 0) 61246131614

TYPE 192:THREE

GO TO 605

TYFE 180
GO TO 695

IF (TVELOX +LT. 250.) 6O TO 605

IF (TVELOX .6T. 700.) GO TO 605

IF (IFFLAG .EG., IYES) 60 TO 630

TYFE 198> JLAY yAMONTH» JYEAR » JHOUR JMINs JSEC

IFFLAG = IYES

TYFE 183sTHEALRC2 )y ITSFAX s TAZVAX s TVEVAX s TRHOUXy TAZIMX s TVELOX,
TROLIF

IF (ARRNER .EQ. THREE) GO TO 209
IF (IFRFLG .EQ. 11) GO TO 209

R B I N I B B B N N T N TN NN S RN NN NN NN SN TR RN JNY Y IR TN RN R I N N N NN I RN SN RN I ST I B K T T N IR TR O A O O 2R 2R R R N AN 1
F arrav signasl detection zres

InUM = THEADR{2) - 3

IF (FROHIF LT, -0.1) GO TO 642

IF (STATS .NE. YES) GO TO 615

IF ¢(FRHOVG .GE. RHOMIN).OR.(FROIIF,.GE.DIIFMIN)) GO TG &21
IF {(FRHOUX .LT. RHOMIN) 60 TO 207

G0 TO 602

IF (STATS .EQ. YES) GO TO 642

TYFE 11sFROLIF s IDUMs FOURy JIAY y AMONTHs JYEAR s JHOUR » JMINS JSEC
GO0 TO 209

IF CIFSTAT - 0) 6075566455408

TYFE 180»FOUR

GO TO 602

IF (FRHOVG.GE,RHOMIN) GO TO 682

IF (FRODIF.LT.OIFMIN) GO TO 602

IF {FVELOX .LT. 250.) GO TO 209

IF (FVELOX .GT. 700.) €O TO 207

IF (IPFLAG .EQ. IYES) GO TO 631

TYFPE 198»JTAY s ANONTHs JYEAR » JHOUR» IMINSJSEC

IFFLAG = IYES

TYPE 182y IDIUM» THEAURC 2)y IZERO»FAZVARyFVEVAR s FRHOVGIFAZINF »
FVELOC,FRONIF

IF (IEFLAGC .EQ. IYES) GO TO 632

TYFE 197+ I1IEKNRIERRTO, IZERON, IOVRENG» TUNLRN

TYPE 181,FOURyFRHO

[0 61691 = 194

TYPE 185, FOURyIFMAXC I D)o IFMINC I FMUC T )y FPSICI)»FSIGMALT)

IF ((FRHOUX LT. RHOMIN) AN C(FRODIF,LT.OIFMIND) GO TO 209
IF CIFSPARX ~ 0) 617+618+5619

TYPE 192yFOUK

GO TO 209

TYFE 180,FOUR
60 T0 209

IF (FVUELOX .LT. 250.) 60 TO 209
IF (FVELOX .GT. 700.) 60 TO 209

S e ————

h




C'.OQ."

c
C
C

c...........‘...0....0..0.0.00

c

633

]

10
11

12
13
14
16
17
171
172
173
18
180
181
182

183
184
185
186
187
19

190
191
192
193
194
196
197
198

00

&

IF (IFFLAG .EQG. IYES) GO TO 633

TYPE 198, JIAY » ANONTH» JIYEAR s JHOUR» JMIN JSEC

TYFPE 182y INUMs IHEADIRC 2 )y IFSFAXsFAZVAX s FUEVAX s FRHOWX s FAZI MY,
FVELOXs»FROIIF .

GO TO 209

LI I I T S I B B S B R N R A R N 2 N R B Y B A AR R A Y BN BN R 2 2 R R R A I 2R I N N K K R Y O N I R Y N A

FORMATe ares

FORMAT ( /s’ SCAN Rev 5.7

FORMAT (’ Chense in RHO eaquale’ +F6.295% s Black #/  vITe1Xshly
‘ arrav @ s I397 =" 2A3» =/ 3129147 w1212 27 )

FORMAT (A1)

FORMAT (’ FsT or ET ‘%)

FORMAT (F&6.2)

FORMAT (’ Stalistics? ’s%)

FORMAT (’ BAD Klocky # +1I5)

FORMAT (’ Minimum CHANGE IN RHO? ‘4%

FORMAT (S9Xs’TErrd at Klock #°,195)

FORMAT (40X’ TErr0 at Rlock #'+13)

FORMAT (’ Hinimua RHOT ‘%)

FORMAT (7’ “sAl»3Xs/ AXXINVALII aANALYSISHIXEX')
FORMAT (’ “+ALs3X»&6F5.2)
FORMAT (7 F’rIb6s’ Lo s 15s3XeI492F641s3Xs (" vF4.2y' ) »2FB.2»
18X»FS5.2)
FORMAT (’ T’ +16311Xs145s2F6.1519Xs’( " sF4,.2¢" ) s2F8.29F5.:2)
FORMAT (7 “9A1s2X96F5.19F5.2)
FORMAT (’ “sAl1s216+3F7.1)
FORMAT (' ‘' sAls2Xs3F6.201200FS 20
FORMAT (’ ’3A19s2Xs3F5.2)
FORMAT (214
FORMAT (’ StartsStor! '+%)
FORMAT (/)
FORMAT <’ / »Als3Xo/ XAXINVALIIN FILTER?! LE¥%" )
FOFRMAT {’ YearT 's%)
FORMAT (’ Time!t 2135 =" sATv/ =7y I129T457 0 91297 129" "ZFT "»%)
FORMAT (713)
FORMAT (’ $°4516)
(I

FORNAT C WEBA 91357~/ sA3y =y 12514570/ 912y’ *4124°"72.")

LR BRI B BN N N RN A AN N 2 L Y I I I IR T N NN T B R B B O O B B A B

STOF
END
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c
c
c
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Ilete of revision: 30-Ser-82
FROGRAM SCNTUWK

PURFOSE
To re~-ansluze Lhe dals conisined on & Lesre with the rolazrization
filter tueskKed

USAGE
RUN SCNTUK

INFUT FARAMETERS
Rev 3 -~ The revision number of RTGAIW bv which Lhe lsre Wss
recorded (an inleder)

TWEAK ~ The twesk factor for Lthe rolarizestion filters the
larser the velues the more enhsnced Lthe filter

YEAR - A Lwo digit number

FROMIN ~ Minimum average correlstion coefficient for F arravw
tlocks of interest

TROMIN - Minimum sverasse correlslion cecefficient for T arravw

blocks of interest
FyToRE - Selects F arrauwy T asrrevs of Balh arraws
3 or 4 - Selects the numbher of channels in the F srrav

START - Inteser value of first blocKk Lo be celculsled
STOP ~ Integer value of lasl blocKk ta be celculzled
REMARKS

To have valid results for the Tirsl four F arrese blockess the
value of START musl be a8l lezst four larser then Lhe block number
of the tare’s current rosition. Il tskes shout 60 seconds rer
block to do Lhe cslculstions,

LIRRARIES RERUIREI
REDLIKs MACLIK)SY !FORLIK

METHOD
The rrosram ie 2 stresmlined version of REAUI., Time ceriec
analusic is onlw rerformed afler rolasrizalion filterinss and
the asnalusise data is rrinted onlve if Lthe asveradge correlation
coefficient is larger than the srecified minimum.

COMMON /MTRLK/ IINSTYIFARTYISTATUL 12)

COMNMON /IARRAY/ IMFING(2168)sIRBKRDYy»ICHNLL(T)

COMMON /FASELE/ TWKHIRC 20)s TACHNL(S1254 )5 TECHNL(G12,3)

COMMON /AaFPARAM/ FYNIFCS ) sFYRIFCS ) FTHIFC &) e FEIGHMAL 4 )y TXTIIFC 3 )y

CTYRHIFC3 )y TTRIFC(3) s TSIGMAL 3)

COMMON /ANALYS/ IFSFAXsFRHOVGIFUELOCFAZIMFyFUEVARsFAZVARYIFSTAT,

(FMUL 4 )sFPSIC(4)sFRHOCS )y IFMAX( 4 )y IFMINC4) s ITSFQs TRHOVG,, TVELOC,
(TAZIMFy TUEVAR s TAZVAE s ITSTAT» THUC 3 ) s TPSI{ 3D s TRHO( 3 )9 ITHAXC 3 )y
(ITMINC3)

COMMON /MISC/ ITMFRY(1G3S )y IFCNER»ISTAT»ITAILR{10D) s ITRGRY{ 129),

{CALLER» INRDIIIF y INRCHL » ITRMAXsFIMGRY{ 2561 4)

HIMENSION TIMTRL(12)

NATA IIMTEL/ 4959892933691 93959192147/

TATA FXTNIF/2406.+-5459,9-3685,9-7864,9~860%91.,41773./

DATA FYDIF/-5658.1-3099,+1057,.92559.+94715.94156.,/

[HATA TXDIF/7 69—945,8s~953,4/sTYNIF/~1125.9+-578.5:547 .4/

3

e 20 s A IACAE DAL J U v




DATA IRBUFF/"177562/ 5 IMASK/" 177/ 1ANCSR/ " 177000/
DATA IGETHT/~1/+TINTOT/0/+FOUR/IHF/ s THREE/1HT/ s ROTH/ 1HK/
[ATA XNO/1IHN/ ' YES/IHY /s ING/ -1/ IYES/1/9FIQVURN/ . 0122715/

DATA IUNIT/ZO0/ s IUNSTY/800/ s IFARTY/ 1/ IREV/~3/ .
c...‘.’...000.0'0.0000.0"000.000000'.0000000000000000.00'00'0.000000600
c
C Frosram asnd mes tare initislizalion srec.

Cc
100 TYFE 10
C

102 CALL MTINITCIUNIT)
IF CISTATU{1) .NE. IYES) STOF

C
TYFE 16
ACCEFT 14, IREUNE
IF (IREUNR .LE. 9) INREYT = 4080
IF CIKEVUNR .GE. 10) INRRYT = 433¢
c
TYPE 142
ACCEFT 14, ITUEAKR
IF (ITWEAK JLE. 0) ITHEAK = 1
c
TYFE 193
ACCEFPT 14,5.JYEAR
c
TYFE 143
ACCEFT 144,FROMINs TROMIN
c

RINDX = 0,

BG 1191 = 1,129

THETAN = COS{FIOQVRNRRINDX)

ITRGRY(.I) = IFIX(327467 .XTHETAN + .5)
119 RINIX = RINDX + 1.

103 TYFE 13
ACCEFT 12+ARRNER
IF (ARRNER .NE. THREE) GO TC 107
GO T0 110

107 TYPE 135
ACCEFT 14, IFCNER
IF (IFCNER JEG. 4) GO TO 110

C
TYFE 18
ACCEFT 14, IMSCHL
K = IMSCHL%3 ¢+ 1
o 1011 = 1,3
FXDBIFCI) = FXHIFCIOMTRLOK))
FYNIFCTI) = FYDIFCIDMTERL(K))
101 K=K 41
c

110 0 112K = 1,1536
112 ITMPRY(K) = O
TYFE 1990
ACCEFT 19yISTARTISTOF
KSTART = ISTART - 4
C0.0.0.0Q.OQO'OOQ‘O0000000000.00‘00000000000000000000000000000.00‘00
c
c Tare read ares
c

i




CALL REDTAP(IUNITIMFING, INREYTISTATU)

IF (ISTATU{1) LEQ. IYES) GU TGO 105
CALL MTYSTATC(IUNIT)

IF (ISTATU(8) .EQ. IYES) FAUSE ‘' Continue® <CR:’
GO0 T0 109

T : e e e
109
|

105 IF (IMFING(2) .GE. KSTART)Y GO TCQ 120
IFUIl = KSTART - IMFINGL2)
IFWD = IFWD - 1
IF (IFWD JEQ. 9) GO TO 109
CaLL SFCTAF (IUNIT»IFWI, ISTATU)
IF (ISTATUC1) JEG. INO) STOF

GO TO 109 |
c
N 120 IF CIMPINGS2) JLE. ISTOF) GO TO 104
c
108 FAUSE * FXXDONEXXX’
&0 To 1190
C
104 CaALL RELTAPC TUNIT s IWKHIR s INRRYTSISTATU)
) IF (18TATUL 1) LEQ. IYES) GO TO 111
CALL MTSTATCIUNIT)
IF (1ISTATU(8) .EQ. IYES) PAUSE ‘' Continuer <CH>
GO TO 104
c
111 IF (TWKHOR(2) JNE. IMPING(Z2)) GO TO 114
IF (IWKHIR(4) NE. IMPING{4)) GG T0 114
TYPE 17 INFING(2)
€

00 1171 = 1,2168
117 INPING(I) = IWKHIR(I)
GO TO 104
4 C
114 CALL SPCTAPCIUNITSIREW.ISTATU)
IF (1STATUL1) JEG. INO) STOP

C...‘QO.’Q.OOO..0000‘00000!00.000‘000'.000.000'.QC.QOOOOOOQCOOOOQOQOQOGQ

C
C Ists unuwind sres
' c
CALL UMWINDI (IMFINGs TWNHLRs ITHMFEY)
IF (IMFINGL2) LT« ISTART) GO TO 109
IF (IREVUNR GE. 10) GO TO 6909
TYFE 141
STOF
. COO‘OOQ'OOOQOOOQ..Q00!0000000000.'6.6“0)000000000000..'500&00060000CQQ.
C
C T srrev snelesic sres
C
6090 IF (ARRNER LEQ, FOUR) GO TO &903
ITSPAX = ¢
’ CALLER = THREE
CALL RTGTIS
C

IMFING( 18) = ITWEAK
601 CALLEK = THREE
- CALL FILTER
’ 604 IF CITSPAX .CT. 0) GO TO 606
TYPE 192+CALLER
GO T0 605




606  CALLERK = THREE
FRHOVUG = TROMIN
INFING( 18) = JYEAR
CALL RTGTES

wu

c
605 IF (ARRNMEK .EG., THREE) GO TGO 107
C....Ob.’.b't...'.'0000000000000000000000000000'00000..0.00000000000000
C
C F arrse sneslvsice asres
c
IFSFQX = ¢
CALLER = FOUR
CALL RTGTLIS
C

603 CALLER = FODUR
IMPINGS 18) = ITWEAK
CALL FILTER

608 IF (IFSFRX 6T, 0) GO TO &02
TYFE 192yCALLER

G0 T0 109
} c

602 CALLER = FOQUR
TRHOVG = FROMIN
IMFPING, 18) = JYEAR
CALL RTGTILS
G0 T0 109

COOOOQOO.QOQQ‘QOOQQ00000000‘0!0000005000000000’00000000000‘00000000000

C

c FORMATSs ares

c

10 FORMAT ( /s’ SCNTWK Rev 1.7
11 FORMAT ¢’ 7T7i17)
' 12 FORMAT (A1)
13 FORMAT ¢’ F»T or ET ‘4%)
14 FORMAT (312)
141 FORMAT ¢’ THIS FROGRAM WILL NOT READ' REVISIONS LESS THAN 107 )
142 FORMAT {(’ PURFIL Tweak fzctorT “+%)
143  FORMAT (‘ Minimum F RHO» T RHO? “+%)
' 144  FORNAT (2F6.3)
15 FORMAT (’ 3 or 47 7 4%)
16 FORMAT (' REV #7 “+%)
17 FORMAT (’ RAL Klocks #’+15)
18 FORMAT (’ Missing chasnnel® (0y1+293) ‘%)
19 FORBAT (216)
' 190  FORMAT ¢’ StartsStors %)
191 FORMAT (/)
192  FORMAT (’ “9Aly3Xs’ ¥¥XINVALID FILTERIINER’ )
193 FORMAT ¢’ YearT ‘%)
194  FORMAT (’ Time:’ »I3s =" sA3s =/ 31291497 1731257 5122 "I7F '4$)
195 FORMAT (’ Correct LimeT (YsMsDisHosN) /)
’ 196  FORMAT (713)

197  FORMAT (/+¢’ 3’+516)

198  FORMAT (‘ @ WHA’ sI39/ =/ yA39 "y I291497 47431247 " 5124’°"2,7)
COOOOOO!O000000000000000000000000000000000000000.00600500000000000000000
c

500 STOF
ENI




CRRRkxkAxd  STATS.FOR Xkl ok bk sk solon okt b kb kR b kX kd s
c

) c Itate of revision! 279-Aus-82
C
FROGR&M STATS

FURFOSE
To scan one or more Lsres and determine averassge velues
of sislistlics

METHOI
The rprogram scens the trailer dales of Lhe tsre clarting =L STaRT,
It the value of RHO is srester than RHOMIN or Lhe chanse in RHO
is dreatler than DBIFMINs then Llhe slatistics are summesd (and
rrinted if reauestied), When an EOF (end-of~-file) or the STOF
block is encountereds the srosgram Lhen allows for another scan.

C
C
C
C
C
c USAGE
C RUN SCaAd
c
C INFUT FARAMETERS
’ c YEAR - A two digit inteser
Cc FsTeB -~ Selectis F arravwsy T arrsys or Hoblh asrraus
€ RHOMIN - Nininum averasse correlstion coefficient for blocks of
Cc interest
C DNIFMIN - Minimum chanse in averazdge correlstion coefficient zfler
C rolarizslion filtlering
] c VELMIN - Minimum velue of wvelocity for blocks of interect
C VELMAX - Maximum velue of velocily for blocks of interest
C STATS - If Y is entereds ctstistics will be srinted for each
c block of interest
c START - Inteser value of first btlock Lo ke scanned
C sSTOP - Inteder value of last block Lo he scanned
3 C
C REMARKS
Cc When an TErrd is encountereds Lhal block is skirred and should
C be rezd by rrosgram READN Lo recover lost dalsa
c
C LIKRARIES REQUIRED
’ c REULIKYMACLIRsSY!FORLIR
c
C
c
C
C
c
C
C

HIMENSION IMPONG(100)
COMMON /MTELK/ IINSTY,IFARTYsISTATU(12)
DIMENSION TUWKSFPC(2168)

! COMMON /TRAILY/ IMFPING(2068B)sFVELOC,FAZIMFyFVEVARIFATUARYIFSTAT
(FMUL 4 )9FPSIC4)sFRHOL 6Dy IFMAXS 4 )y IFMINC 4 )y IFSPAXH>FRHOVXSFUELOYy
(FAZIMXsFVEVAXsFAZVAX» TVELOCs TAZIMF » TVEVAR S TAZVARy ITSTATs TMLL 3 )y
(TPSIC3)s TRHOL 3 )y ITMAXCZ ) ITRINC 3) s ITSFAX» TRHOVY G TUELOXy TAZIMX s
{TVEVAX s TAZVAX

DIMENSION THAXT(3)s THINT(I)s TMUTC(3 )y TFSIT(3 ) TRIGMT(3)

’ DIMENSION FMAXTC4)sFMINTC4)sFRUTC(4 ) FPSITC4 )sFSIGNT( 4)

HIMENSION IKEAIRC20)s THEALI2¢ 20)s THEALII( 20)
[KINENSION FSIGMAL 4 ) TSIGMAL 3)

c
HATA IZERG/0/FOUR/IHF /s THREE/LHT /v EOTH/ 1HEY
HATA XMO/IHN/ s YES/ 1KY/ 9 INO/-1/yIVES/ L/
' DATA IUNIT/00/, IDNSTY/800/s IFARTY/1/+IREV/-1/
CObooooooooooo'000v0000000000000000oocohooso‘.oooooooooooo.otto;.to;tovo
c

C Program and mag tare initislizetion ares.




100 TYFE 10
TYFE 193
ACCEPT 19sJYEAR

102 CALL MTINITCIUNIT)
IF (ISTATU(1) .NE. IYES) STOF

IGFLAG = INO
TYFE 13
ACCEFT 12+ARRNER

TYFPE 18
ACCEFT 14, RHOMIN
) TYFE 171
ACCEFT 14 »DIIFMIN
TYFE 174
ACCEPT 14:VELMIN
TYPE 170
ACCEFT 14,VELNMAX
) IF (VELM&X EQ. 0.) VELMAX=10000.

TYPE 16
ACCEFT 12+STATS

KUONT=0

) KOUNT=0
[0 110 I=1,4
FHAXT( I )=0.,
FMINTCI =0,
FMUT{1)=0,
FFSIT(I)=0,

’ FSIGHMT(1)=0,
IF (I .EQ, 4) 60 TO 110
THAXTC(I )=0.
THINTC(1)=0,
THUTC 1)=0,
TFSIT(I)=0,

) TSIGMT(1)=0.

110 CONTINUE

c.'.000..0000000.000000000000.0.00.0i..'.0000000900000'.00000.000.00000

[ Tere read sres

’ 200 TYPE 190
ACCEFT 19+ISTARTISTOF
IF (ISTART .ER, 0) ISTARY = 1
IF (ISTOF .EQ. 0) ISTOF = 10000
ISTOF = ISTOP + 2

’ [0 24351 = 206992168
243 IMPING( I)=0

209 [0 245y1 = 1,100
IT =1 + 2068
245 INPONGC I)=IMPING(II)

IF (IGFLAG .EG, IYES) GO TO 201
CalLlL REDTAPC TUNIT» IMPING, INREYT»ISTATU)
IF ¢ISTATUC1) .EQ. IYES) GO TO 205




c

CQ.QO..O

€
C
c

205

220

208

201
217

214

300

301

343

345
347

348

CALL MTSTATCIUNIT)
IF (ISTATU{8) .EQ., IYES) GO0 TO 208
60 T0 209

IF CIMPING(Z) .EQ. ISTAKRT) GO 70 220
IFWD = ISTART - IMFING(2)

IFWR = IFWD -}

IF (IFWI JEG. 0) GO TO 209

CALL SFCTAF (IUNIT»IFWL,ISTATU)

IF (1STATU{1) .EG. INO) STOF

GO T0O 209

IF CIMPING(2) .LE. ISTOF) GO TO 204

FAUSE ‘ XXXIONEXXX’

TYPE 15

ACCEFT 12,CONTNU

IF (CONTNU JNE, YES) 60 TO 700

IF (ISTATU(8) .EQ. IYES) CALL REUWTAF(IUNIT,ISTATU)
68 TO 200

CALL REUTAF( IUNITyIWKSFCy INRRYTsISTATU)
IF (ISTATU(1) .EQ. IYES) GO TO 211

CALL MTSTATCIUNIT)

IF (ISTATU({8) .EG. IYES) GO TO 208

GO T0 204

IF (IWNSFC(2) .NE. IMPING(Z)) GO TO 214
IF (IWKSPC(4) .NE. INFING{4)) GO TO 214

o 2171 = 1,2168
IMPING(I) = IUWKSFC(I)
IGFLAG = INO

60 T0 204

IGFLAG = IYES .
IF (INFING(2) .GT. ISTOF) GO TO 208

00000000000000000000000.0000000000000000000000000000‘0’00000000'
Tare block setur and TErr0 detection arees

o 301,I = 1,20

IHEAIR( 1) THEATI2¢ 1)
IREAD2( 1) IHEATIICT)
IHEADICTI) IMFING. 1)

ITRFLG =

IF (IMPING(I) .EQ. IMPONG(II)) ITRFLG
IF (ITRFLG .EQG. 11) GO TO 347

N0 345,s1 = 2114s2124

I1 = 1 - 2068

IF (IMPING({ 1) .EQ. IMPONG(II)) IFRFLG
GO TO 349

[0 348,11 = 206992124

I1 = 1 - 2068

IF (IMPING(I) JEQ. IMFONG(II)) ITRFLG
IF (ITRFLG .LT. 67) GG TO 349

ITRFLE + 3

IFRFLC + 1

ITRFLG + 1




GO T0 209
c
349 FRHOVG = 0.
N0 302+1 = 144
302 FRHOVG = FRHOUVG + FRHO(I)
FRHOVUG = FRHOVG/S.
c

[0 304y1 = 1.4
FSIGMALT) = FPSICI¥¥2 - FMUCT)
IF (FSIGMALI) LT. O.) FSIGMALI
304 FSIGMA({T) = SART{(FSIGNALI))
c

L % 9%
) =

TRHOVG = 0.

0 303,11 = 1,3

TSIGMAL T ) = TPSICINR¥2 - THU{I)X¥2
IF (TSIGMALTI) LT+ 0.) TSIGMALI) =
TSIGKRAL 1) = SART(TSIGMALI))

0.

c

303 TRHOVG
TRHOVG
TROLIF
FRODIF

TRHOVG + TRHOLI)
TRHOVG/3.

TRHOVX - TRHOVG

FRHOVX - FRHOUG

IF (IHEADIIRC2Z) .GE. ISTART) GO TG0 600
€0 10 209
C'Q...'O“OOQQQQ..00000‘0000000.0000'060000'000.0000000000.000000.‘00000
C
C T arrge cisnzl delection sres
C
600 IF ( TRHOVG .GE. FHOMIN) GO TO 623
IF (TRHOUX .GE. RHOMIN) G0 TO 623
IF (FRHOVG L.GE. ERHOMIN) GO TO 623
IF (FRHOVX .GE. RHOMIN) GO TO 623
IF (TRODIF .GE. DIFMIN) €60 TO 623
IF (FRODIF .GE. DIFMIN) GO TO 423
G0 10 209

623 IIBRKNR = IHEANRC2)
JIAY = THEALR(3)
JHOUR = IHEAIDR( 4)
JSEC = THEADR(S)

IERRTO = IHEADR(17)
IZERON = IHEAIRC18)
IOVRNG = THEAIR(19)
IUNIIRN = JHEATRS 20)
c
JFLAG = IZERO
CALL RTCLOK C(JFLAGsAMONTH, JItAY s JHOUR » IMINYJSEC)
IFFLAG = INO
IEFLAG = INO
c

IF (ARRNBR .EQ. FOUR) GO TO 605
IF (CTRHOVG .GE. RHOMIMN).OR.(TROLIF.GE.IIFMIN)) GO TO 60%
IF C(TRHOVX .LT. RHOMIN) GO TO 695
GO TO 604
409 IF (ITSTAT - 0) 40156835408
601 TYPE 180, THREE
GO TO 404
606 IF (TRHOVG.GE.RHOMIN) GO TO 604
663 IF (TRODIF.LT.DIFNIN) GO TO 604




' ¥ IF ETUELOX LT, VELMIN) GO

o R ot 1,

TO 605
IF (TUELOX .GT. VELMAX) GO TO 605

604 IF (STATS .NE. YES) GO TO 610 |
TYPE 197y IIEBKNRs IERRTOs IZERON IOVRNG» IUNTIRN ‘
IEFLAG = IYES
TYFE 198y JDAY y AMONTHs JYEAR » JHOUR, JMIN, JSEC
IFFLAG = IYES
TYFE 187, THREE s TRHO
0 611s1 = 143
611 TYFE 185y THREE»ITMAXC I de ITHINCI }s THUC T )+ TPSILTI s TSIEHAL 1)
c
610 IF (CTRHOUX LT+ RHOMIN) ANDGCTRODIFLLTVOIFMIND ) GO TO 605
IF (ITSPAX - 0) 612+61354614
612 TYFE 192, THREE

G0 TO 605
c
613 TYFE 180
GO TO 605 1
c

614 IF (TVELOX .LT. VELMIN)Y GO TO 605
IF (TVELOX .GT. VELMAX) GO TO 605
0 830 I=1,3
THAXTC I )=TMAXTCIDNHFLOATCITHAXC(T )) 5
THINTCID=TMINTCIDNHFLOATCITMINCT ))
THUTCI)=THUT( T )+TMU( 1)
TPFSIT(IN=TPSIT(I+TFSIC(I)
TSIGHTC I )=TSIGMT(I »+TSIGKAL T )
630 CONTINUE E
KOUNT = KOUNT +
C
605 IF (ARRENER .EQ. THREE) GO TO 209
IF (IFRFLG .EQ. 11) GO TO 209
COOOOOOQ.OOQ'OOOOO000.0000000000000QOOQOOOOOQOOQOOOQQOOQ000000000000"0
C
C F arraw sigsnsl deleclion sres
C
603 INUM = IHEAIR(Z) - 3
IF ((FRHOVG .GE. RHOMIN).OR.(FROUIF.GE.DIFMIN)) GO TO &1
IF (FRHOVUX .LT. RHOMIN) GO TQ 209
GO T0O 602
621 IF CIFSTAT - 0) 607266455608
607 TYFE 180,FOQUR
60 T0 602
608 IF (FFRHOVG.GE.RHOMIN) GO TO 402 :
664 IF (FROLIF.LYT.HIFXIN) GO TO 402 Y
IF (FVELOX LT, VELMIN)Y GO TO 209
IF (FVELOX .GT. VELMAX) GO TO 209
c
602 IF (STATS .NE. YES) GO TO 4615
IF (IEFLAG .EQ. IYES) GO TO 632
TYFE 197y ITBKNRYIERRTOyIZEFRONs IOVRNGy TUNIRN
TYPE 198,JUAY s ANONTHY JYEAR » JHOURy JMINMy JSEC
IEFLAG = IYES
632 TYFE 181,FOURsFRHO
NO 61691 = 144
616 TYPE 185sFOUR IFMAXCTI I IFMINCID)WFMUCTI ) SFFSICTI ) FSIGMALT)
C
6195 IF (CFRHOVX LT, RHOMIN).ANDLC(FRODIF,LT.DIFMIN)Y) GO TO 209
IF (IFSPAX - 0) 617+4618+4619




645

700

701
702

703

CO...........O'O..Q000000000000’000'0000000000000000006006000000000000

c

c

c
10
12
13
14
15
16
17
171
172
173
174
175

TYFE 192,FOUR
GO 70 209

TYFE 180,FOUR

60 10 209

IF (FVELOX LT,
IF (FVELOX .67.

[0 645 I=1,4

VELMIN) GO TO
VELMAX) 60 TO

FMAXTCI)=FMAXTCIX4FLOAT IFMAX( T ))
FHINTCID=FMINTCIMFLOCATCIFMINGT D)
FMUTC T )=FMUTC I M4FRUC T

FFSITCIN=FFSIT(IFFSI{I)

FSIGMTC I)=FSIGHT(I)FSIEMALT)

CONTINUE

KUONT = KUONT + 1

60 TO 209

IF (ARRNEKR JEQ.

TYFE 188, THREE » KOUNT
COUN. =FLOAT{ KOUNT)

o 701 1=1,3

THAXTC I )=THAXTC I )/COUNT
TMINTCI)=THINTC I )/COUNT
THRUTCIH)=THUTC T )/COUNT
TESITCII=TPSIT( 1 )/COUNT
TSIGHTC I )=TSIGNT{ I)/COUNT

KTMAXSIFIXO THAXT(IN)
RTMIN=IFIX< THINT(I))
TYPE 185y THREE s KTHAX  KTHIMs THUTCIDs TRFSITCID)» TSIGMT( 1)

CONTINUE

IF (ARRNEER .EG.

TYFE 188,FOUFR s KUONT
CUONT=FLOATCKUDONT)

1o 703 I=1:4

FMAXTC I )=FHAXTCI )/CUONT
FMINTCID=FMINTCI )/CUONT
FMUTC I )=FMUTC(T )/ CUONT
FFSIT(I)=FFSIT(I )Y CUONT
FSIGMTC I )=FSIGMT(I)/CUONT

KFMAX=IFIX(FMAXTC(I D))
KFMIN=IFIXCFMINTCI))
TYFE €59 FOURy KFMAX s KFMINsFMUTC I FRSITCI W FSIGMT(I)

CONTINUE

FORMATS ares

FORMAT (/+’ STATS Rev 1.7)

FORMNAT (A1)

FORMAT (’ Fs»T or KT “s%)

FORMAT (F6.2)

FORMAT ¢’ Continue?
FORMAT (’ Statistics? “+%)

FORMAT ¢’ EAL

FORMAT (’ Minimum CHANGE IN RHOT ‘+%)
FORMAT (5SXs»’7Err0 3l Klock #’',1%5)
FORMAT (40Xs’7Err0 &t Rlock $/415)

ElocK s

‘%)

3 415)

FORMAT
FORMAT

(I
‘I

VELMINT ' +$)
VELMAXT ‘+¢)

FOUR) GO TO 702

THREE ) GO YO 500

!

e B A
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-

18 FORMAT (° Minimum RHOT? ‘»%)

180 FORMAT (7 “sAls3Xs" XEXINVALIDL ANALYSIS! ! XX’ )

181 FORMAT (° “sA1s3Xs&F5.2)

182 FORMAT (° F’ 316y’ Lo’ sISs3XsI1492F6.0193Xe (" 1F4.24" ) s2FB. 2 3
& 16XsF5,

183 FORMAT

2

C/ T2 9168 1XeT452F6401 019X ( sF4 .20’ ) 42F8.25F5,2)
184 FORMATY «

{

{

{

‘AL 2 EFD L 1FS 2D
185 FORMAT (' “sA1+218693F7.1)
184 FORMAT (/' “ sAls2X23F6.2:112XsF5.2)
187 FORNAT (' ‘Al s2Xy3F5.2)
188 FORMAT (' OQVERAGE VALUES OF “»Aly»’ ARFKAY STATISTICS FOR
& 16y’ BLOCKS)
19 FORMAT (216)
190 FORMAT (° StartsStor! ‘%)
191 FORMAT (/)
192 FORMAT (° “ sAls3Xs" XEXNINVALIN FILTER! L XXX’ )
193 FORMAT (‘ YearT ‘s%)
194 FORMAT (’ Timet’ 2139 =" 3A3s =~/ 312y 14y’ /9y 12y’ " 412+° 277 “4v%)
196 FORMAT (713)
197 FORMAT (/9v’ 3749516)
198 FORMAT (’ @' s13s’ ="' sA3s" "~ s12514s' ¢’ s1297 7 4124°"2:.)
C‘......'.........Q.....'.....'.....‘.....‘..‘.....".’....".Q.'.......
c _ I
900 STOF
ENI
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MOIULE GLOERALS

MTINIT
MTSTAT
RTGTIR
FILTER
REMEST
—» FURF IL
SMOOTH

RTGTDX

Ut 88-8HR=83 83:88:88

GLORALS

GLORALS
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CXRRERRKKKKERK  PURF IL JFOR KRN0 oK R R 00 KRR KRR bk ¥k A

C
c IlIsate of Lhie revision! 25-Msuw-82 (this versraq el by READ aws 5L~T~Jf<)
C
c F = INXTr(SX%2) - Tri{S)X¥2I/L(N - 1)XTr{S)X2] where each Trazce
c and cross-term series is asrrrorristels conditioneds i.e. hes &
C "runnins sverasser” (SMO0TH) srrlied three Limee, n.b. This revi-
C sion has exronentiatlion ("tlwesKking” ) arrlied Lo the filler coef-
c ficients tLhroush Lthe feclor ITUEAK {(racced zc IMPING(18)),
C

SURROUTINE PURFIL(FREARY)
C
C CONMON/3rrav asres
c

COMNON /IARRAY/ IMPINGC2168)y IRKRIY»ICHNL{7)

COMMON /NISC/ ITHMPRYC1SIS)s IFCNERYISTAT»ITAILRS100)s ITRERY( 127,
(CALLER s INRDUIF s INRCHL y ITRMAXsFIMGRY( 25640 4)

COMMON /URKSPC/ DUMMYI1(2358),IUMMYZ( 256 s TRACEIH 254)s TRACFNL 254)

[IMENSION POLARZ(ZD8)/FREARY(2546+54)

EQUIVALENCE (POLARZ{1)sRUNMY1{1))

COOOOOOQOOQOOOQPOUtlne BUES o560 6 0866606606688 008860800868 0806088080688 06000

Cc
C Insure thal IC terms z2re !
C
10 IO 11+ = 1INRCHL
FREARY(1+1I) = 0,
11 FIMGRYC(1s1I) = 0.
c

IN = INRCHL - 1%

FI1COEF = 1./FLOATCIN)

F2CO0EF = F1COEFXFLOATCINRCHL)
COOOQOOO0.0QOOQOQOO00000000600000000060000000000000000000000".000660‘06
Cc
C Form trace terme of srectrzl matlrices and determine rosition
C (freauencyw ) of last (if more then one ) maximum vslue.

C

ITUEAK = IMPING(18)

0 201 = 14255
TRACE{I) = 0.
20 TRACEN( 1) = 0.
c
IO 211 = 1sINRCHL
C
DO 22+J = 1,256
22 DUMBYIC() = FREARY{J IDIXFREARY(JI) ¢ FIMGRY( I I IXFIMBRY{ Iy 1)
c

0 23sN = 1,3
23 CALL SMOOTHIIIUMNMY1)

c
N0 21yK = 1,256
TRACEM(K) = TRACEIMK) + DUMMYI(K)
21 TRACENCK) = TRACEN(K) + DUMMY1{K)IDUMMYI(K)
c
TRACEM = 0.
ITRRAX = O

HO 24,1 = 1,254
IF (TRACEI(I) .,LT. TRACEM) GO TO 25
TRACENM TRACEI 1)
ITRMAX 1
25 TRACET TRACEDC I )X TRACEIV( 1)

[P




IF (TRACET .GT. 0.) GO TO 24
ITRMAX = 0
G0 70 39

24 TRACED( 1) = F2COEF/TRACETY

C.".QO..QO.QO0.0‘.00.00.00000...0'00'0...000.0.)"000.0&.'00'0000000000

C
c Form cross—terms of srectrsl mesirices.,
c

0 3051 = 1»IN

I1 =141

1o 390,43 I1sINRCHL

[0 32:K = 1256
DUNMYI(K) = FREARY(K > I)XFREARY(Ksd) + FIMGRY(Ky ID)XFIMGRY Ky .J)
32 BUMMY2(K) = FIMGRYUK» I JXFREARYC(KsJ ) - FREARY(M I JRFIMGEY(KS.1)
c
IO 33sN = 153
CALL SMOOTH: DUMMY1)
33 CALL SMOOTH! IUNNYZ2)
c
0 30sL = 1,254
DUMNMY3 = DUMMYICLOIRE2 + TUMMY2(L )¥%2
TRACEN(L ) = TRACEN(L) + 2.¥DUMMY3
30 CONTINUE

c..‘..........0000000000'00‘00000..00000000000.00000000900.0900000000‘60

c

c Comrule desree of "rolarizstion” snd filter dsts.
c

FOLARZC 1)

LO 40+1 =

FOLARZL 1)

490 FOLARZ( 1)

Q.

+ 256

TRACEN, I )XTRACEIKX 1) - FICQEF
FOLARZS IT)ERITUEAK

Hou i

C
[0 4141 = 1y INRCHL

Cc
O 41+ = 1
FREARY( Js1)
41 FIMGRY(Js 1)

56
FREARYCJy IDXPOLATZC(I) + .5
FIMGRYCJsI)XPO " 2¢d) + .5

noword

S0 KETURN
END

SURROUTINE SMOOTH{VECTOR)
DIMENSIOR VECTOR: 256)

TENF1 = 0.
TENP2 = SXVECTOR(1) ¢+
= JOXVECTOR{ 254)
DO 991 = 2,255
I1=1 -2
IF {11 .67, 0) VECTOR(I1) = TEMF1
TEMP2
VECTOR(I-1) + VECTOR(I) + VECTOR(I) + VECTOR{I+1)
99 TEMF2 +2SXTENF2
VECTOR( 254) TENF1
VECTOR( 255) TENFP2
VECTORC 256) TEMFS

25XVECTORC2)

+ J20XVECTOR(255)

-l

m

X

<

8]
wuun

uwu




RETURN
END
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E}:*t**tttt!t* RTGTRS.FOR  XXXEXXXEXEXRREXRFERXXFEEELEEXEXERXREEEE LR S48
Date of revision: 5-Jun—-82

A subroutine to do the Time ltomain Ansluses of RIGAIW osilz.
This version will onlwe rrint a2n outrut if RHOVE is grester Lhan
the user srecified vaslue. Il is inlended for use with SCNTUL,

SUERROUTINE RTGTLS

O 000000

COMMON /IARRAY/ IMFING( 2168)
COMMON /FASELK/ TWKHIE( 20 ) T4CHNLL 5154 )y IZCHNLCS1253 )
COMMON /AFARAM/ FXIIIFC 6 )y FYIIF( 6 )y FTHIFC & ) FSIGHAL 4 )y TXIIIFC 3 s
CTYDIFC 3 )s TTHIFC 3 )9 TSIGHAL 3 )
) COMMON /ANALYS/ IFSFQXsFRHOVGFUELOCsFAZINF s FUEVAR s EAZUAR, TESTAT,
CFMUC 4 )sFFPSIC 4 )sFRHO( 6 )y IFMAX( 4 )y IFMINC 4 ) s TTSEQX s TRHOVG s TVEL QL s
CTAZIMF s TVEVAR s TAZVARy TTSTAT s TMUL 305 TRSTC 3 )y TRHOL 3 )5 TTHAXL 3 ) s
CITHIW 3) {
GO o0 /MISC/ TTMPRY( 1536 ) IFCNERy ISTAT s ITATLEC 100 )5 ITRGRY( 129 ),
CCAi L ERy INRLTF » INKCHL « ITRMAX s F IMGRY( 2565 4 )

» COMMON /WURKSPC/ IWKSPFC( 1152 )sRHOARYC 65 ) s TENUS JENI ITIUMs THIF &
{RHOMAXFLIF
C
DATA IYES/1/+INO/-1/3sTHREE/1HT/yFOUR/1HF/»YES/1HY/
L_ C.o00000000000000000"0\3‘;1"9 BlrOE ¢ e o066 6060668060880 060000000000088806et0b00s
c
) C Comrute cross-correlstions (normeslized covaeriznces) heluween
c 31l rsire of the arraus.
C
IF (CALLER .EQ. THREE) GO TO 59
c
c Here’s the four element (F) snslucic.
C
ISTAT = INO
INRDIIF = &
IF (IFCNER JEQ. 3) INRIIIF = 3
FNEDLIF = FLOAT( INRLIIF )
C

64 g 60,1 = 14IFCMER
CALL MAXMINCI4ACHNLCIsTI)s IFMAXCI IS IFHINCID)
IF (IFSPQX .EQ. 0) GO TO 69
CALL MUNPSI(I4CHNL(1,1)sFMU(I)»FPSIC(I))
FSIGMAL{I) = FPSI{I) - FMUCTI)¥¥2
IF (FSIGMALI) JLE. 0.) GO TO 62
FSIGMAL 1) = SQRT(FSIGHALI))
FPSI(I) = SART(FPSIC(I))
690 CONTINUE
IF (IFSP@GX .EQ. 0) RETURN

C
FRHOVEG = 0.
1IENDI = IFCMER - 1
JENDI = IFCNER
M =1
DO 6191 = 1,1END
K=14+1
C
IO 61yJ = KeJEMU
CALL RTXCOVC JACHNLC 15T )9 I4CHNLC15J )5 IWKSFCyRHOARY)
c

RHOMAX = -10000,




c

C

FUIF = 32,
DU 83sL = 1365
IF (RHOARY(L) .LE. RHOMAX) GO TO 63
RHOMAX = RHOARY{L)
FTOHIF(M) = FUIF
63 FOIF = FLIF - 1.

FRHO(M) = (RHOMNAX - FMUCID¥FMUCJI))I/Z/CFSIGMAL IDXFSIGHALL))
FRHOVG = FRHOVUG + FRHO(HM)

61 M=MN+1
FRHOVG = FRHOVG/FNRIIF

JYEAR = IMPING(18)
CALL EKEMEST
62 IFSTAT = ISTAT

&7 IDUN = IWKHIDRCZ) - 3
IF CIFSTAT - 0) 64589468
66 TYPE 10,CALLER
GO T0 69
68 IF (FRHOVG .LT. TRHOVUG) RETURN
JIAY = IMPING(3)
JHOUR = IMFING. 4)
JSEC = IMFPINGIS)
JFLAG = 0
CALL RTCLOK{ JFLAGsAMONTHsJTIAY » JHOUR» JHINSJSEC)
TYFE 185 JDAY s ANONTHs JYEAR » JHOUR » IMINI JSEC

TYPE 12y IIUMy IURKHIRC 2 )y IFSPAX s FAZVAR 1 FUEVAR s FRHOVG»FAZIMF s FUELOC
69 RETURN

c‘....’........000000.000000000000000‘00000000000000000000000000000000

c
c
c

Here‘s the three element (T snslesis.

59 ISTAT = INOD
0 50,1 = 1,3
CALL MAXMINC IBCHNLCIsI ) ITHMAXC IS ITHINCI)))
IF (ITSPAGX .ER. ¢) GO TO 590
CALL MUNPSI{I3CHNLC1sI)sTHULI)STFSICI))
TSIGMALI) = TPSI(I) - TMUL I IX%2
IF (TSIGMAL{I) LLE. 0.) GO TO 32
TSIGMACI ) = SQRT(TSIGMACI))
TPSI(I) = SUQRT(TFSICI))

50 CONTINUE
IF CITSPAX EQ. 0) RETURN

TRHOVUG = 0,
M=1

00 51,1 = 1,2
K=1H+1

B0 51,0 = K»3
CALL RYXCOV( I3CHNLC 15T )sIBCHNLC1+»J)s TUKSFCsRHOARY)

RHOMAX = -10000,
THIF = 8.
RO S53sL = 1,65
IF (RHOARY(L) .LE. RHOMAX) GO TO 53
RHOMAX = RHOARY{(L)
TTRIF(M) = TIRIF
53 TRIF = THIF - .25




TRHO( M)
? TRHOVG

TRHOVG
INRIIF

CALLER
? JYEAR =

c
10 FORMAT
11 FORNAT
12 FORMAT
13 FORMAT
14 FORMAT
15 FORMAT
16 FORMAT
17 FORNAT
18 FORMAT
c
RETURN
END

= (RHONAX - THUCT)IXTMUCJ))/(TSIGMAC I)KTSIGHAL J) )

= TRHOVG + TRHOI M)

TYFE 18>J0AY s AKONTHs JYEAR » JHOUR s JMINs JSEC
TYPE 13+ IUWKHIRC2) ITSPAXsTAZVAR TVEVARy TRHOVG» TAZIMF s TVELDC
57 CONTINUE

c..’.."..‘.'.......'.00000.0.0000'0000000'0000.00000.000000000000000000

e ST P SN P P P P P

o1 M=HN+1

TRHOVG/3.

3
THREE
IMPING.18)

CALL BEMEST
52 ITSTAT = ISTAT

IF CITSTAT - 0) 56,5754
56 TYPE 10>CALLER
' GO TO 57
54 IF (TRHOVG .LT. FRHOVG) RETURN

JDAY = IMFING(3) i
JHOUR = IMFING(4)
JSEC = IMPING(S)
JFLAG = 0
' CALL RTCLOKC JFLAGs ANONTHs JIAY » JHOUR s JHIN s JSEC )

‘2AL s 3Xy XERINVALIIN ANALYSIS! I X%’ )

‘AL s3NNEFS.2)

F/oléry’ Lo’ s13s3XsT452F8 103X " { " sF4.247 ) 92F8.2)
T 916+11X»1432F64s1919%5°( " sF4.257 ) 42F8.2)

‘9ARL P 2XP SFS 19FS.2)

‘3Al19216+3F7.1)

‘AL 2N BF6 .29 12XsFS. 22

‘2Al»2X»3FT.2)

@ 7139/ =" yA3s' ="y 12514’ s/ 412y° 4125 "2,7) i

L N T N U O S SRR Y




CEREKKKEKKKKKX  RTGTOX FOR  SORKAKEKAH RN XA A AN 3 Aok bk bk ok o sk ok ok ok

Cc
’ C Iiate of revision: 6-5er-82
C
C A subroutine to do the Time Ilomsin Ansluses of FRTGAIW data.
c This version will onlw rrint an cutrul if RHOVG is srezter ihan
o the user srecified vslue. Il ie intlended for use with SCNTKZ.
C
' SUKROUTINE RTGTIX
C

COMMON /IARRAY/ IMFING(2168)

COMMON /PASELK/ IWKHDRC 20)y T4CHNLCS12+4 )y IBCHNL(S12+3)

COMMON /AFARAN/ FXDIF(S)sFYDIIFC(6)sFTHIF( 6 )y FSIGHAL 4 )y TXTIIF( 3 ),
? CTYRIFC3) s TTHIFC3)s TSIGHAL 3)

COMMON /ANALYS/ IFSPAX,FRHOVGFVELOCSFAZINF yFVEVARIFAZVARYIFSTATY
{FMUC 4 )sFPSIC4)sFRHO( S IS IFMAXI 4 ) IFMINC 4 )y ITSPAXy TRHOVG s TUELOLD
{TAZINF s TVEVAR s TARZVAR s ITSTAT s THUL 3 )s TPSI{ 3 ) s TRHOL 3 ) s ITHAXL 3 3
CITHINC3)

COMNON /MISC/ ITHFRY(1536)s IFCNERsISTAT»ITAILR( 100)s ITRGRY{ 129),
(CALLER» INRIIF » INRCHL » ITRMAX 1 FIMGRY{ 256+4)

COMMON /URKSPC/ IWKSPC( 1132 )sRHOARY( 65 )s TENT JENIU ITtUMs TIIF 5
{RHOMAXFIIF :

c
DATA IYES/1/sIND/-1/+sTHREE/LHT/+FOUR/IHF /s YES/1HY/

CevoersnosocsonnesossPOULING BPrOBerersteirtsrttrtstssstsstsssrstesststnses

Comrute cross-correlalione (normslized coveriances) tetuwsen
all peirs of the srrags.

OO0

IF {CALLER .EQ. THREE) GO TO 59

Here’s Lhe four element (F) anaslusis,

OO0

ISTAT = INO

INRDIF = 6

IF CIFCNBR JEQ. 3) INRDIF = 3
FNRLIF = FLOATCINRDIF)

64 [0 60+1 = 1y IFCHNERE
CALL MAXMINC IACHNLC1»I)sIFMAXCTI ) IFMINCT ))
IF (IFSPAX .EQ. 0) GO TO &9
CALL MUNFSICIACHNLC1IHTI)sFMUCT ) FPSICI))
FSIGMAL(I) = FPSI(I) - FMU{TI)I¥¥2
IF (FSIGMACI) .LE., 0.) GO TO 62
FSIGMAC{ I) = SART(FSIGMACTI))
FPSI(I) = SART(FFSI{I))
60 CONTINUE
IF (IFSPAX .EQ. 9) RETURN

FRHOVG = 0,

IEND = IFCNER - 1
JENIt = IFCNER
M=1

[0 61+1 = 1+1END
K=1¢+1

00 61,3 = KyJEND
CALL RTXCOV( TACHNLC1+I)sTACHNLC 19J )9 IUKSPCyRHOARY )

RHOMAX = -10000,




FRIF = 32,
0 &3:L =

1+5635
IF (KRHOARY{(L) .LE. RHOMAX) GO T0 63
RHOMAX = RHOARY(L)
FTOIF(M) = FIIF
63 FUIF = FOIF - 1.
Cc

FRHO(N) = (RHOMAX - FMUCIDXFMUCJ))/{FSIGMAL I )XFSIGKAL.J))
FRHOVG = FRHOVG + FRHO(M)

61 M=Mn+1
FRHOVG = FRHOVG/FNRIIF

JYEAR = IMFING! 18)
CaLL EREMEST
62 IFSTAT = ISTAT
C
&7 INUM = TUWKHIRCZ) -~ 3
IF CIFSTAT ~ 0) 64569348
b6 TYPE 10»CALLER
GO T0 &9
68 IF (FRHOVG LT. TRHOVUG) RETURN
JBAY = IMPING(3)
JHOUR = INMFINGI4)
JSEC = IMFING(S)
JFLAG = 0
CALL RTCLOKC JFLAGYAMONTHyJLIAY y JHOURSJMINHJSEC)
TYPE 185JTAY s AMONTH > JYEAR + JHOUR s JNINYJSEC
TYFPE 12+ IDUN TUKHTIR( 2 ) IFSPAXsFAZVAR »FUEVAR»FRHOVGsFAZINMF »FVELQDC
69 RETURN
COOOOOOOOOOOOOOOQOO00000000000000000000000000000000000000000000000}000
C
C Here’s the three element (T) anzlusis.
c
59 ISTAT = INOD
DO S0s1 = 143
CALL MAXMINCIZCHNLC1»ID)sITMAX{ID)sITHMINCI))
IF (ITSPRX .EG. 0) GO TO 590
CALL MUNPSICI3CHNLC1sI)sTMULI )y TFSICI))
TSIGMALI) = TPSI(I)» - TMUL I )xx2
IF (TSIGMALI) LE. 0.,) GO TO 52
TSIGMAL 1) = SART(TSIGMA(I))
TPSI(1) = SART(TPSI(1I))
50 CONTINUE
IF CITSPEX JEQ. 0) RETURN

c

TRHOVG = 0,

M=1

DO S1lsI = 152

K=1H+1
c

DO S51sd = Ks3

CALL RTXCOVCTI3CHNLC1sI)s I3CHNLC1+J)y IWUKSFCyRHOARY )
c

RHOMAX = -10000,
TRIF = 8.
N0 S3,L = 1,43
IF (KHOARY{(L) .LE. RHOMAX) GO TO 53
RHOMAX = RHOARY(L)
TTOIF(M) = TUIF
53 TUIF = TLHIF - .29




€

52

56

54

57

TRHO( M) = (RHOMAX - TMUCTOHIETMULJ) )/( TSIGMAL IDXTSICMAC]))
TRHOVG = TRHOVG + TRHO(M)

H=0nN4+1

TRHOUG = TRRKROVG/3.
INRIIF = 3

CALLER = THREE

JYEAR = IMPING(18)
€ALL BEMEST
ITSTAT = ISTAT

IF CITSTAT =~ 0) 546:57:54

TYPE 10+CALLER

60 T0 57 :

IF (TRHOVG .LT. FRHOVG) RETURN

JIAY = IMPING(3)

JHOUR = IMFINGY 4)

JSEC = IMFPING(D)

JFLAG = 0

CaLl RTCLOR{ JFLAGsAMONTH,JTIAY » JHOUR s IMINSJSEC)
TYPE 18, DAY s AMONTHs JYEAR + JHOUR» JHINs JSEC

TYFE 135 IWKHIRC 2)s TTSFAXs TAZVAR s TVEVAR TRHOVGY TAZINF » TVELOC
CONTINUE

c..’....’.....‘."...Q.QQ..'QQ.00'0000.0..0000000.0.0'0000.000000000000.

€

c

10
11
12
13
14
15
16
17
i8

FORMAT (' “sALly3%y  XXRINMVALILIN ANALYSIS! IXEE’ »8)

FORMAT (° “»Als3X28F5.21%)

FORMAT (4 F’sl1é6s’ Lo’ 11553 Xs1452F8.193Xs (" sF4.25° ) 32F8B42:1%)
FORMAT (’ T vI16s11Xs14s2F8¢1019%s5 (" sF4,.24/ ) 5s2F8.s2:%)
FORMAT (7 “sAly2Xs6FS.19FS.21%)

FORMAT (’ “sA1y2169s3F7,+11%)

FORMAT (7 “9sA192XsBF6.2+12XsF5.21%)

FORMAT ¢’ “sA192Xs3F5.2:48)

FORMAT (7 @ sI3s =" yA3y =~ "y I12x145’ 701297 912" "Z71%)
RETUEN

ENK

it e T e e e
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OF FL.INE ANALYSIS FROGRAMS

These rrosrame Wwere adarted hwe Rruce MeKibhen from softusre develored hu

Jon Olson, Thew are desisned for doing exiensive 2nalusis on single blocks
of data. In mosl casess Lhe rrograms are restricted Lo dals strinds uwhere
Lhe numher of roints is 3 rower of two. Most of these rrograms use routines
from ANTL.IE. Prodram DATGET uses the MACRO tare hendling routines from
TAPEIO.ORJ. (TAFEIO is includec in MACLIE in Lhis book.) These rrosrams
mas be found on disks labeled ANTUWRK.

In the following descrirtionsy 2 datablock refers Lo the raw data as il is
atored on the tares, A datzsel is the datz from 3 or 4 records as it is

atored in an FTN dats file on disk. A recordfile is the data from one

rrecord extracted from 3 datasels and is also stored in an FTN dats fTile on
ciisk .

ANLYZ A rrogram which czleculates the correlztion coefficientss azimuth and
velocity from a3 datasel.

REMFIL. A srodgrasm which filters a datasel by use of the beamsteer vector
8l a srecific azimuthy slouwnesssy and freauencu.,

TATGET A prodgram which unwinds 2 datablock from the magtare a2nd returns 2
datasetl for each array.

TATLET A rrosram which lists the contlents of a recordfile of ur to 512 points.
TATFLT A srogram which creales a8 line rrinter rlol of 3 recordfile.

FRKIET1T A rrogram which rroduces 3 delection "mar” over user srecified randes
of azimuth and slowness at 2 user srecified freauencu.

FNIET2 A program similiar to FKIET1s but rroduces 3 dats messase in FTN17.TAT

MODEM A MACRO routine which cohverts ASCIT code to RAUNOT codes and outrutls
2 messasge file to the teleture (PCL ).

FOLFTIL A erogram which filters 3 long dataset by use of Lhe frecuencw
derendent desiree of rolarizations 2nd 8 sliding window method.

FUREFL A rrodgram which fillers 3 datasel by use of the freauencwe derendent
dedree of rolarization.

RECCET A rrogram which extracts 3 recordfile from 3 dataset.
SPCTRM A program which calculates the rower and trace srecirums of 3 datasel.

SPEET2 A eprogsram which calculates the rouwers coherencws phase and irace
srectrums for 3 pair of records.




CXRRXAXXEEEZXKXKEX ANLYZ FOR KRR R0 K RN 3000 203300 30K 3 3 30 2038 2K 3 0K 5 0 Kk ko K
Iate of revision: 26-Jul-82
PROGRAM ANLYZ

FURPOSE
To rerform Liwe series snslusis on 3 datasel

USAGE
RUN ANLYZ

INFUT FARAMETEKS
IERKNR - Rlock number of datasel

NARRAY - Arraw ture (1 if n-65 O if n-7)

NREC - Nunber of records (3 or 4)

NOF - Number of roints for snalusis

NSTRT - Firel rointl for 2nslusis

MREC - Missing channel (0:,1+2:39495,6 or 7)
REMARKS

UnliKe the other analusis rprodgramss Lhis rrosram does not use
the FFTe+ 3nd therefores NOP is nol limited Lo rouwers of 2.
Frovision is made in this erodgram for Lthe futlure exsransion of
the n-6 array to four channels. When this is danes the X and Y
coordinates of the new stalion should be inserted as indicaled.

LIBRARIES REQUIRED
ANTLIEsSYIFORLIE

METHOW

The NOF rointl sesment from each dals siring is selected from the
raw gata. The cross-correlastions between rairs are calculated,s
and the resulis used in the lesst-scuares deteraination of the
azimuth and velocits of the signal.,

nnonnnnoonnnnnnnnnnnnnnnnnnnnon oO0n

COMMON /AZIMUT/ THETASVELCTHETA,CVEL

COMMON /CORPAS/ DBELT(8)sCORR(S6)sDELXCS6)s DELY( 6 )y NOSP s MREC
COMMON /DATPAS/ BATA(S12+4)sFXI(S512+4)sNDOP»NSTRT +NARRAY y»IREC
DIMENSION X{(4),Y(4)

EQUIVALENCE (XC1)sFXIC191))9(Y(1)9FXI(Tr1))

CQ.QC..O.QQ...QOOO0.0000.00000.....0...0..'0.0.'600.0..00'000‘00'000'00

C
c Program initizlizetion ares
C
TYFE S
K] FORMAT (’ ENTER IEKNR)NARRAY/NRECINOFPSNSTRT’)
ACCEPT 10+ IRKNRINARRAY s NREC s NOP s NSTRT
10 FORMAT ¢(S5110)
IF (NSTRY .EQ. 0) NSTRT=1
IF (NOP .E@. O) NOF=312
IF (NREC .EQ., 0) NREC=4
MREC=0
IF (NREC .EQ. 4) GO T0 20
TYFE 15
15 FORMAT (' ENTER MISSING CHANNEL’)
ACCEFT 10sMREC
MREC=MREC+1
IF (NARRAY .EQ. 1) MREC=MREC-4
20 NOSP=NREC




IF (NOSF
X¢1)=0,
Y(1)=0,
IF (NARRAY .EQ, 1) 60 TO 25
X(2)=~2405.5
Y{2)=3657.9
X(3)=5458.7
Y¢3)=3098.9
X{ 4)=3685.3
Y{4)=~1036.7
KUNIT=11
NREC=4
GO TO 30
25 X(2)=~7.6
¥¢(2)=1125.87
X(3)=945.8
Y(3)=578.8

+EQG. 4) NOSP=4

C The comsment fTladgs should be removed from Lhese siatements» and

c the vslues of Lhe new stalion locastion should he inserteds uwhen
c the small arrav is exranded ta four channels. The value of KREC
c should be chanded 10 4.

C XC4)=0,

c Y(4)=0,

KUNIT=12

KREC=3
C The follouwing siatemenl should he removed when Lhe new station
c is added Lo the susten.

MREC=4

30 READ (KUNIT) ((DATA{JrI1)sJ=19512),I=1+KKREC)

NREC=4
CO000000000.0000.000.00000000000000000000000’0000'0000000000'00000000..00
C
C Set ur stalion rairs Lo he used for analusis
c

N=0

NREC1=NREC-1

N0 40 IX=1,NREC1

IF (IX .EQ. MREC) GO TO 49
KY=1IX+1
0 35 IY=KY'NREC
IF ¢1Y .EQG. MREC) 60 TO 35
N=N+1
DELX{N)=X{IX)=-X(TIY)
MELY(N)=Y(IX)-Y{IY)
35 CONTINUE
40 CONTINUE
c’000'0000000O'000000000000'00000.0'00"0000’0'00000000000'00000000000000
C
c Call anslwvsis subroutines
c
O 45 IREC=1:NREC
IF (IREC .EQ. MREC) GO TO 45
CAaLL SELECT
45 CONT INUE

CALL XCORR

CALL LSGRS
CQOOOOOCO000000000000.00'00000000'00000000.0000‘000.000.0“'00000000000
C
C Outrut results
c

£y




(X ]
o

AVCORR=9 .
DO 50 N=1,»NOSF

AVCORR=AVCORR+CORR(N )

WRITE (7+55) NyDELT(N)sCORR(N)
CONTINUE
FORMAT (1652F10.3)
AVCORR=AVCORR/NOSF
WRITE ¢(7+60) IRKNR)AVCORRs THETA»CTHETASVEL »CVEL
FORMAT (I0s11XsF5.3»2X,2F10.3+,8X»2F10,3)
CalLl EXIT
END




CEXXEXRREREREXRXEX  REMFILJFOR  XXXRXEEXXRERREEXKEKKRE LR XXX N RE KX KK KKK X
Iiste of revision!: 26-Jul-82
FROGRAM HREMFIL

FURPOSE

To Tilter 3 3 or 4 channel Lime series Lhroush the arrlicalion
of the freauencw derendent beam—-sieer vector Lo Lthe transform
of the time series

USAGE
RUN EKEMFIL
The datasel must be stored in FTNI11.IAT or FIN12.LAT
The fTiltered datlasel is relurned Lo FTN21.DA&T or FTN22.IAT

INPUT PARAMETERS ..
IEKNR -~ Rlock number of dalase

NARRAY - Arrau Lure (1 if n-45 0 if n-7)
NREC - Number of records (3 or 4)
NSMO - Number of smoolhinss
16 - Fouwer factor for filter sharreninsg
NOP - Nunber of date roints (must be & rouwer of 2)
NEST - Freaquency estimate for beam—-slieer
sLOuW - Slouness for beam-steer
THETA - Azimuth for besn-sieer
MREC - Missing channel (0s192+3949598 or 7)
REMARKS

Provicsion is made in lthis rrosram for the future exrancion _.
the n-é arras to four channels. When lhis is donesy the Lluwo
station coordinaztes should bhe inserted as indicatled bhelowu,

LIRRARIES REQUIRED
ANTLIRsSY!FORLIEK

METHOI

The state vector is calculate from NESTy SLOWsy and THETAs and
is passed Lo the subroutine for filtering

COMMON /LATFAS/ DATA(S12,4)sFXI(512+4),NOF» TG/ MARRAY»IREC
COMMON /TETEK/ DETR(50,50)s INITRECsMREC

COMMON /SPEC/ SMATR( 256 )s TRACE( 256 )+ NREC » NHALF » NSMO s FNOF
DIMENSION AR(4)sATI(4)rX(4)9Y{4)

EQUIVALENCE (ARC1)sTETRC(1¢50))y(ATC(1 ) RETR(SyS50))
EQUIVALENCE (XX 1)y DETR(9950))s(Y(1)sBETR{13:+50))

CQO000000000000000000000000000‘0000000000000000000.00000000000000000
C Program initizlizstion ares

TYPE S
FORMAT (- ENTER IRKNR/)NARRAYsNRECsNSMO»IGsNOP’)
ACCEFT 10y IBKNR+NARRAY s NREC yNSMO» 1C»NOP
10 FORMAT (6110)
TYPE 15
15 FORMAT (° ENTER NESTySLOWsTHETA’)
ACCEPT 20+NEST»SLOWSTHETA
20 FORMAT(110+s2F10.4)
IF (NOF ,EQ. 0) NOF=3512
IF ¢1C .EQ. Q) IG6=1

w




IF {NSMO EQ. 0) NSMOD=3
IF {(MREC .EQ. 0) NREC=
MREC=0
IF (NREC .EG. 4) GO TO 390
TYFE 25
2% FORMAT (’ ENTER MISSING CHANNEL’)
ACCEFT 10sMKEC
TYFE 65s THETASLOWsNEST» IEKNR»IGsMREC
MREC=MREC+1
IF {NARRAY .EQ. 1) MREC=MREC-~4
GO T0 3%
ki) TYFE 80y THETASSLOWsNEST » IRKNKR Y IC
35 X(1)=0.
Y{1)=0.
IF ( NARRAY.EQ.1) GO TO 40
KREC=4
X(2)=-2.496
Y{2)=5,658
Xi3)=5.459
Y{(3)=3,099
X{ 4)=3.,685
Y(4)==-1,037
IUNIT=11
FREG=FLOAT(NEST-1)/512,
GO TO 45
49 X(2)=-0,008
Yi2)=1,126
X(3)=0,946
Y{3)=0.57¢9
The comment fladgs should be removed from these sislements» and
the values of the neuw stalion locztion should be inserteds when
the sma2ll arrav is exranded Lo four channels. The wvalue of KREC
should be chanded to 4.
X( 4)=0,
Y(4)=0,
KREC=3
IUNIT=12
FREQ=FLOAT(NEST-1)/128.
c The following statement should be removed when the new station
C is sdded Lo the susilem.
MREC=4
45 NREC=4
NHALF=NOF/2
FNOP=FLOAT{ NOF )
TOGFI=2.,%3.14159
FALI=TOFI /360,
OMEG=TOPIXFREQ
THETA=THETAXRaI
CST=C0S¢ THETA)
SST=SINL THETA)

TN I S S I S I NI T I B I R S TR I BN BN K N K DR B K BN R B BN BN BN BN BN I RN NN I I I RN R Y B B B RN BN R N BN K S N IR BN R B I N

OO0

Czlculzate state vector

o R el eRe)

AMAG=0.,
00 50 IKEC=1,NREC
IF (IREC .EG. MREC) 60 T0O 50
TAU=SLOWX  ( X{ IREC)=-XC 1 ))XSSTH(Y( IREC )-Y( 1 ))xCS8T)
ARE=0OMEGXTAU
AR¢ TREC )=COS( ARG)




o ——— s . S

AICIREC )=SIN(ARG)

AMAG=AMAG+AR( TREC HXX2+AI( IREC )x¥%2
50 CONTINUE

10 55 IREC=1sNREC

IF (IREC .EG. MREC) 60 7O 55

AR{ IREC )=AR( IREC )/AMAG

AIC IREC )=AIC IREC )/ AMAG
55 CONTINUE
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Filter datls

oo n

REATI (JUNIT) ¢({DATAC(J»IREC)sJ=1yNOF )+ IREC=1,KREC)
CAaLL BEAMFL
IUNIT=IUNIT+10
WRITE ¢ IUNIT) ((DATACJs IREC)sJ=1,yNGF )» IREC=1yKREC)
69 FORMAT( Y BEAMFILTER AT “sF3.1»'HEG “»F3.19’8/KM NEST="+12+/

& 15Xy BLOCK #7415y IG=’411)
65 FORMAT( Y REAMFILTER AT “+FS.1+'DEG ‘9F3 .1+’ S/KNM MEST="+12+/
& 15Xy BLOCK 3’ +s15y” IG=7411y’ CHANNEL’ +12y’ MISSING’)
CALL EXIT

END




CRAOEXEXENKARIRERARXERRKY DATGET « FOR  KRARORNRM KA K KKK A KKK KK kX
c

C Iate of revision! 20-Aug-82
c
FROGR&M DATGET

FURFOSE
To resd a3nd unuwindg data from the Lare (Rev 10 Lo Rev 17)

USAGE
RUN DATGET
F array dala ie returned to FTN11.DAT
T array data is relurned Lo FTN12,.TAT

INFUT PARAMETERS
IRENR -~ Starting block number

REMARKS
F arrav dala is relurned for Lhe 512 seunnd seriod starting
with IBKNR. T arraw dala is returned for the 128 second
reriad of IEKNR.
LIKRARIES REQUIRED :
TAFEIO»SY (FORLIK !

METHOD
The tere 1S a3dvanced to the desired starting hlock., Four
blocks of dats sre read and unwound into FIN11. Onlv the
first block read is unuwound inloc FTN12. 4

OO0 O0000000NDO0O000DO0000

DIMENSION IHEARI{ 20 )y INAT( 2048 ), ITAP{ 2148 )y TOT(7 )y IATA(S12,7)
EQUIVALENCE (THEAIK 1)sITAPC 1))y ( IRATC 1) ITAP(21))

CO’0'..000..000000’O‘O..0'.0'0..0’...‘0.000.00000.0..‘..0000.00000

C
C Frogram initislizstion asres
C
IUNIT=0
CALL INITAFP({ IUNIT,800,51,ISTATU)
TYFE 100
ACCEFT 105,yIRLOCK
RO S N=1,7
TOT(N)=0.
5 CONTINUE
MELOCK=1EBLOCK~1

COODOOQOO‘0000000000000.00000000000000&00000!!0000'000000‘0000000
C

o Tezre rositioning sres

C

10 CallL RELTAPCIUNITITAPs4334651STATU)
IF (ISTATU+0) 15,15,25
15 TYFPE 20, ISTATU
20 FORMAT(’ TAPEREAIl ERROR “+118)
GO T0 9%
25 IF (ITAFP(2)-MNELOCK) 30,35,30
30 ICOUNT=NELOCK-~-1TAP(2)-1
Call SFCTAFP (IUNIT»ICOUNT»ISTATU)
G0 10 19
c.0000000000000000000000000000000‘0000000009.0000'00'0000300000000
C
C Bad Klock detection ares
C




90

95
100
105

MTAF=ITAF(2)
NTAP=TITAP( 4)
IO 85 N=1,4
CALL REDTAP(IUNITITAP»43365ISTATU)
IF (ISTATU+0) 45745,50
TYPE 20:ISTATU
GO T0 85
IF (ITAP(2).HME.MTAFP) GO TO 40
IF (ITAP(4).NE.NTAP) GO TO 60
TYFE 55,ITAF(2)
FORMATC - RALl BLOCK 37 +1I5)
GO TO 40
HTAP=1TAFP(2)
NTAP=ITAP{ 4)

® 8 % 5 B 00 LN NN NN YYN LY
F arrav dats unuwind area

TYFE 105,ITAP(2)
N0 70 L=1,128
[0 63 K=1:4
LL=(N~1)%128+L
DATA(LL +K)=FLOAT{ TDAT(K+16XxL-16))
TOTCK)I=TOTCK))+BATA{LL +K)
CONTINUE
CONTINUE

IR EEREEEENEE I RN I I I N I R I NN N I I I I I NI I R IR S N T I IR N Y SN B RNE N RN N SR I N BN
T srrav dals unwind areas

IF (N.NE.1) 60 TO 85
D0 80 K=5.7
L=1
o 80 J=1,128
0 75 M=1+10+3
PATAR(L+ K)=FLOATC TRAT( M+K4+16XJ-17))
TOTCK)I=TOT(K)+DATA{ L +K )
L=L+1
CONTINUE
CONTINUE
CONTINUE

B 6 2 6 3. 08 0 00 % 0PN NN YN
Ilsta cutrul sres

[0 90 k=147
0 90 L=1+512

HATA{LsK)=DATA(LsK)-TOT(K )/512,
CONTINUE
WRITE (11) ((DATA(LYyK)yL=1+S12)rK=1,4)
WRITE (12) ((DATA(L»K)sL=1+s312)sK=5,7)
CALL EXIT
FORMAT (’ INPUT BLOCK NUMEER’)
FORMAT (110)
END




. e —

CHEXANAAEX KKK EXXX  DATLST .FOR *****X*X***&!***!**X*t*!tt*tttti#!!
c

The data is read into an arrav which is Lhen srinted

C Ilete of revision! 14-Maw-82
C
FROGRaM DATLST
C
C FURPOSE
C To maKe the dals in 2 recordfile available to the terminzl
c
C USAGE
c KUN [aTLST
c
C INFUT PARAMETERS
C NOF - Numpber of rointc in recordfile
C INFILE - Lodgical unil of recordfile
C
C REMARKS
c None
c
C LIRRARIES REQUIREL
C SY!FORLIE
C
C ME THOK
c
C

DIMENSION DATA(SLIZ)
TYFE 5
5 FORMAT(’ ENMTER NOFs INFILE’)
ACCEFT 10+NOFyINFILE
10 FORMAT( 216)
REATN (INFILE) (DATA(J)»J=1yNOP)
WRITE (7513) (BATA{J )sJ=13NOF)
15 FORMAT (5F15.2)
CALL EXIT
ENIt

R




CRMREREEXXERER DATPLT CFOR RRRRoR kKR KKK 3K 30K 0 3 K 2k 3k 3 3K 3 3 3K K 0 3 383 30K K 33K 3% KK
c

c Igte of revision! 13-Maw~-82
C

FROGRaM LGTFLT
C
C FURFQSE
C To rroduce 2 rlot of 2 recordfile on Lhe line rrinter
C
C INFUT FARAMETERS .

C NOF - Number of roints to be rlotltied
Cc INFIL - Logicel unit of recordfile

c YMIN - Minimum value of wvertical axis
c YMAX -~ Maximum vaslue of vertical axis
C

c REMARKS

C None

[

C LIKRARIES REGUIREN

c SYIFORLIE

c

C METHOI

C An aslerisk is rlsced in each line rprinter line corresronding
C to the scaled value of the datls roint,
c

LOGICALX1 AST»LiBTyDASHsCROSSyELANK» TEMF

HIMENSION Y(512)

LOGICALX1 LINE(80)yRULE(80)

DATA ASTSsIOT sDASHICROSSIRLANK /X 9/ o/ s’ ="’ 4%y’ '/
CQQ000‘0&000000000000000600000600000000000000000000000000000000000
c
C Frosram initlislization area
C

I13C=0

TYPE 10

10 FORMATC’ ENTER NOP» INFILEsYMINyYM&X’)

ACCEFT 20+sNOPy INFIL »YMINIYMAX

20 FORMAT(2IS»2F10.4)

READl (INFIL) ¢(Y(I)y1=1sNOF)

IF ((YMAX.NE.O).OR.CYMIN.NE.O)) GO TO 30

YMAX=-10000.

YMNIN=10000.

[0 30 I=1,NOP

IF (YCI).GCT.YMAX) YMAX=Y(T)
IF (YCTIDWLTYMIND) YMIN=Y(I)

30 CONTINUE
COQOQO'0.0_OOQ‘00000000000'0000000'0000."0’00.00000000'0000000.00000
C
c Horizontal axis set-~ur ares
c

RANGE=YMAX-YHIN
TYFPE 40, YMINyYMAX
490 FORNATC1XyFb6+419T759F6.1)
o 50 I=1,80
RULEC I )=I0T
50 CONTINUE
B0 60 1=1,80+8
RULE( I )=CROSS
60 CONTINUE
TYFPE 709s¢(RULECTI)y1=1,80)




70 FORMAT( 1Xs8041)
COOOOOOOOQOOQ000000000.000000000000000000000000000000000000000000
L
C FPlot area
C
ng 80 I=1,80
LINEC I )=KLANK
80 CONTINUE
LINEC(1 )=CROSS
0 90 I=1sNOF
HIST=C(Y(I)-YMIN)/RANGE
IP=IFIX{INISTX80 . )+1
TEMP=LINECIP)
? LINEC IP)=AST
TYPE 70+(LINECII)»11I=1,80)
LINECIP )=TENP
90 CONTINUE
TYFE 70s(RULEC(I Y I=1+80)
TYFE 40,YMIN,YMAX
calLL EXIT
END




CREXAXIEXAERXEXXARXKRK  FKIETL.FOR XK KRR AR KR AR KR AR KRN KRN K
C
c
c

c
c
c
c
C
c
c
c
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c
c
c
c
c
€
c
c
c
c
c
c
c
C
€
c
C
c
C
c
c
€
c
c
c
c
€
c
c
c
c

(@]

USAGE

llate of revision! 18-Aug-82
FROGRAM FKDET1

FURFOSE
To rrogduce 3 50 by 50 slowness~thetls disgram

RUN FKLET
Inrul data is read from unit 11 or 12
The diassram is oulrul to unil 7 (defaultl TT!)

INFUT PARAMETERS
IEKNR - Elock number of datlasetl

NARRAY - Array ture (1 if n~6% 0 it n-7)

NREC - Nunber of records (3 or 4)

NSMO - Number of smoothinss

1C - Fouwer factor for deteclor sharreninsg

NOP - Number of dats roints (must be & rouwer of 2)

MREC - Missing channel (051+2¢394+5+6 or 7))

THMIN - Minimum value of theta for disgram

THMAX - Maximum value of theta for diasranm

SLMIN - Minimum value of slowness fTor diasranm

SLMAX -~ Meximum value of slounese for diasram

EST NR - Estinate nunber of frecuencw for analusis

DMIN - Minimum detector value ito be ocutrut

DMAX - Maximum detectlor value to be ocutrut
REMARKS

Provision ic made in this rrogram for Lhe fulure exransion of
the n-é arraw to four channels. When this is donesy the X and Y
coordinates of the neuw station should be inserted before
statement 7.

LIRRARIES REQUIRED
ANTLIEB,SY(FORLIE

METHOL
A beam-steer slale deteclor is arrlied Lo the sreciral matrix
at the srecified frecuencw., To save memory sraces» Lhe srectral
matrix is determined at seven freauencies near Lhe srecified
freaquency. These a3re smoothedsy then 311 but the frecuencwy of
interest are discarded.

COMMON /DATFAS/ TATA(S12+4)sFXI(512+4),NOPsMREC y NARRAY» IREC
COMMON /BETEK/ DETR(S50s50), IRIRECs INULL

COMMON /SPEC/ SMATR( 2354 )s TRACE( 256 ) s NREC » NHALF « NSMO » FROP
DIMENSION IHET(S50)sARC4),AIC 4)ySPMRC P )sSPNICT)

DIMENSION TEMPRC(A4)sTEMPIC(4)+X(4)2Y(4)sSLANCS)sSLVAN(S)
DIMENSION SPMAR{ 4,4 )sSPMAI( 454 )y NUMBS(50)

EQUIVALENCE (IDETC1)sSMATR(1))s{AR(1))SMATR(S51))
EQUIVALENCE (AIC1)sSMATR(SS ) )s( TEMPR(1)ySMATR(S9))
EQUIVALENCE (TEMPIC(1)sSMATR(63))+(SLAN( 1 )+SMATR(67))
EQUIVALENCE (SLVANC 1)9SMATR(72))

EQUIVALENCE (SPMR(1 )ySMATR( 1350))s(SPNI(1)sSMATR(160))
EQUIVALENCE (SPMAR( 1+1)sSMATR(170))s(SPMAIC(1+1)9SMATR(190))

CO‘00000000000000000‘00000000‘00000.0000‘0.00.000000000000000.000000000




Program initliclizalion ares

aoOon

TYPE 2
FORMAT {(’OENTER IRKMNRsNARRAY sNREC)NSMO»IG/NOF’ )
ACCEPT 3 IHKNR» NARRAYINRECNSMO» I NOP
FORMAT (6110)
IF (NOF .EQ@. 0) NOF=312
IF ¢(I1G .EG. 0) IG=1
IF (NSMO JEQG. 0) NSMO=3
IF (NREC .EQ. 0) NREC=4
MREC=0
IF (NREC .EG. 4) 60 TO S
TYFE 4
4 FORMAT (' ENTER MISSING CHANNEL’)
ACCEFT 3sMREC
MREC=MREC+1
IF (NARRAY ER. 1) MREC=MREC-4
S SINT=1.
IF (NARRAY.EQ.1) SINT=,25
X(1)=0.
Y(1)=0,
IF (NARRAY,.EQ.1) GO 70 &
KREC=4
TUNIT=11
X{2)=-2,406
Y(2)=5.658
X(3)=5.459
Y(3)=3.099
X(4)=3.685
Y( 4 )=-1,057
G0 10 7
6 IUNIT=12
X(2)=-0.008
Y(2)=1.126

N

(2]

X(3)=0.946

Y{3)=0.579
(M The conment Tlasgs should be removed from Lhese statlementss andg
C the values of the new slation locastion should he insertedr when
c the small arraw is exranded to four channels. The value of KREC
c should be chandged Lo 4.

c X{ 4)=0,
c Y{4)=0.

KREC=3
c The follouwing siatement should be removed when the new station
c is added Lo the swsien.

MREC=4 :

7 NREC=4

NHALF=NOF/2

FNOP=FLOAT(NOF )

FZRO=1.,/¢( SINTXFNOF)

PI=3.314159

TOPI=2.%P1

RADN=PI/180.

REATI (IUNIT) ((DATAL{J»1)sJ=1sNOF )1 I=1,KREC)
c.000000000000000000000000000‘00000000000000000O0.0.0Q.OQ.OO".OQOOOOO
c
C Transform Lo freauency domain and delermine maximum rouer
c

CALL SPECTR




THAX=-1.E10
RO 15 J=1sNHALF
IF ¢ TMAX.GE.TRACECJ)) GO TO 1S
THaX=TRACE(J)
FMAX=SMATR(J)
NAXJ=J
15 CONTINUE
TYPE 20, TMHAXsFMAX ' MAXJI s NHALF
20 FORMAT ¢ OMAXPOUER:’ yE1S5.35s° AT’ sF10.4y’ HERTZ’»
$ /sSXNy’{ESTIMATE  v1S5s’ OF 91597 )’ )
COO00000000000.00.0000000000000000000000000.0000000000000000000'000000'0
C
C Set ur range of slouness—-theta dizsram
C
29 CONTINUE
HETMHAX=-1.
TYFE 390
30 FORMAT (‘OENTER THMIN,THMAX’)
READ (5¢35) THMN» THMX
35 FORMAT (2F10.5)

IF ((THMN NE. O.) OR. (THMX .NE. 0.)) GO TO 37

THMN=0 .

THMX=360 .

37 THMN=THMNXRAL

THMX=THMXX¥RAI

ITH=( THMX~-THMN ) /50 .

TYFE 40

40 FORMAT (’ ENTER SLMIN:SLMAX’)

REATL (59357 SLMNsSLMX

IF {{SLMN +NE., 0.) OR. (SLMX .NE. Q.)) GO TO 42

SLMN=0,

SLMX=3,

42 DNS=( SLMX~SLNMN)/50.
TYFE 44
44 FORMAT (‘ ENTEKR EST. NR‘)

REAI (5+3) K

IF (K +EG. 0) K=MAX.J

FREQ=FZROXFLOAT(K~1)

OMEC=TOPIXFREQ
c000000‘000.00000000000‘000000.0000000.0.'00006000000000000000000000000
C
C Calculatle srectiral malrix
C

KM=K~-4

XP=K+4

IF (KM.LE.O) KNM=1

IF (KP.GT.MHALF ) KP=NHALF

KMi=KnN+1

KP1=¥P-1

IF (K.LT.KM1) K=KiM1

IF (K.GT.KP1) K=KP1

KS=zKP-KM+1

KS1=KP1~KM1+1

THAX=O.

NQ 49 I=1sNREC

IF (1 .EQ. MREC) GO TO 49
DO 48 J=31sNREC
IF ¢J .EQ. NREC) GO TO 48
DO 45 M=1sNKS
KT=KM+MN~-1




SPMR(M )=DHATACKT sy I )XDATACKT o J J4FXICKT 2 I )XFXIC(KTo.1)
SPMICH)=FXICKTy I )XDATACKT v J )-DATACKT v I YXFXIC(KT v J)
CONTINUE
NG 47 1SMO=1sNSMO
D0 46 M=2,KS1
SPMR( M )=.3XC SPHRC M)+ . SX{ SPMR( M-1 )4SPMR(MH+1)))
SPMI(M )= 5X(SPMI( M)+ .SR{SPMI(M-1 )4SPNI(N+1)))
CONTINUE
CONTINUE
M=RK~KN1+2
SPMAR( I+ J )=SFMR(NM)
SPMAI( I+J)=5PMNI(N)

CONTINUE
THAX=TMAX+SPMAR( I+1)
CONTInuE

COOQQ'QOOQQQQOOOOQC000'...0..000.0.0000‘.0000.00000.00000..0'.00000000‘

’
45
’ 46
47
48
’
A9
c
c
c
'
c
c
’ c
’
50
'
55
’
60
* ¢
c
¢
’

Calculate detlector level for each value of slowness a3nd Lhets

N0 85 ITH=1,50
THETA=THMN+FLOATC ITH~1 )XDTH
DO 89 ISL=1,50

SLOW=SLMN+FLOAT( ISL-1)2LS
Calculzle siate vector

SUS=SLOWXSINC THETA)

SVC=SLOWXCOS{ TRETA)

ARC1)=1,

AIC1)=0,

[0 50 I=2yNREC
IF (1 .E@. MREC) 60 TO 590
TAU={X(T )-X(1 1IRSVUSH(YCT )-¥(1))XSVC
AR( 1)=COS({ OMEGXTAU)
AIC1)=SIN{ ONEGXTAU)

CONTINUE

AMAG=0,

0 55 I=1,NREC
IF <1 .EQ. WREC) €0 TO S5
ANAG=ANAGH+AR( I )XX2+AI( 1 )X%2

CONTINUE

AMAG=SART( AMAG )

10 60 I=1sNREC
IF <1 .EQ. MREC) GO TO 60
ARC I )=ARC 1 )/AMAG
AICI=AIC] )/ANAG
TEMPR(I1)=0.
TEMPI(I)=0.

CONTINUE

Inrress sltale vector on srectiral matrix

BETRCITHs ISL )=0.
0 70 I=1,NREC
IF (1 .EQ. MREC) 60 TO 70
IO 65 J=1sNREC
IF ¢J .EQ. MREC) GO TO 65
TEMPRC 1 )=TEMPR( I )+SPMARC I+ J )XARCJ )-SPHAIC( I»J)XAI(J)
TEMPIC I )=TEMPICI )4SPMARCI+JIXAICI I4SPNAICTI»J)IRARCJ)
CONTINUE

Rt~




80

85

COQOQ

c
c
c

?0

95

96

100

103
105

110

120

125

139

135
1490

CONTINUE

0 75 J=1,NREC
IF ,(J .EG. NREC) 60 70 75
D=( TENPRC.JDIXARCJI MTENPICJIIRAIC I ) )/ THAX
DETRCITHe ISL)=DETRC ITHs ISL ) DIXX1G)

CONTINUE

IF (BRETRCITHsISL)«GT.HETMAX) NETMAX=HETRC ITHyISL )

CONTINUE
CONTINUE

L O 2 B A 2 2 K R BN K K SN N NN BN BE BE BN BN 2 BN BN BN S Y R BN N I N I N N N I R N I N N N I IR Y SR N SR N 3
Slouness-theta dizgram oculrul ares

CONTINUE
TYPE 95+DETMAX
TYPE 96
ACCEFT 35,DIIMINs IMAX
IF (INAX.NE.O.) GO TO 100
FORMAT (15Xs’ ARRAY NAXI’sF7.34/)
FORMAT (’ ENTER IIMIN,DMAX’)
DMAX=DETMAX
ININ=DNETMAXX,707
NRANG=DINAX~-DNIN
WRITE (75105) IRKNRsK
WRITE (7y103) UMAXsDMIN
FORMAT (’ ARRAY MAX! ’‘sF6.3s’ ZERD CONTOUR AT: “+F6.3)
FORMAT (‘1F~K DETECTION AT BLOCK’ sISs’ FREG ESTINATE’ +13,/)
SLVANC 1)=99999.99
0 110 I=1,5
SLANC I )=SLMN4+FLOATC( I~1)%DSX10,
IF (SLANCI).EB.0.) GO TO 110
SLUVANC T )=1000./SLANC 1))
CONTINUE
WRITE (7,115) (SLVANCI )+1I=1+5)
FORMAT (’ ‘+5XsSF10.2¢y° N/87)
WRITE (7+120) (SLAN(I )91=1,5)
FORMAT (5X»SF10.3)
WRITE (7,125)
FORMAT (’ “oT129°4/ 9722’4’ 9 TI297 4’ 1 T42+° 4’ 47524 4’)
RO 140 I=1,30
THAN=( I-1 )XDITH/RAD+ THMN/RAD
00 130 J=1,50
ID=IFIX( 99X RETR( I+ J )-IMIN)/DRANG )
IF (C(ID.LE.0).OR.(IDN.GE,10)) 1L=0
NUMESC( J)=ID
CONTINUE
WRITE (79135) THANs(NUMRS(.J )sJd=1+50)
FORMAT (' “9FB.23s’ 4’95011y’ 4')
CONTINUE
WRITE (7.,125)
WRITE (75120) (SLANCI)s1=1,5)
WRITE (75115) (SLUVAN(I)s1I=1,5)
G0 TO 25
CONTINUE
END




Gkt ydy  FROET2.50R SRR ERANRIERR IR AR AN AL 45k

P
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[zBzRe]

FROGRAM FRIETZ2

FURFOSE

To rroguce & 90 biw 59 slownese~-Lhele date mesczcse
USAGE

RUN FKUET

Inrutl dzte is resd from unit 11 or 12

The dissram is outrul to unit 17

INFUT FAFRANETERS

coordinastes of the new sislion should

IRKNR - ERlocKk number of dsissel
NAFRAY - Arrsy twere (1 if p~&3 0 if n=-7)
NREC - Number of records (3 or 4)
NSMO - Number of smoocthinss
IG - Power factor for detector sharrening
NOP - Number of cdals rointe (must be 3 rouwer of 2
MREC - Missing channel (0513253349596 or 7))
YEAR - & tuwo digit inteser
JULIAN - A three digsit inteser Julian dsw
HATE - A Lug digitl inteser dele of wmonth
TINE - A four digit intedger
SERIAL - A four digsit integer (5009 < SERIAL 509%)
INF MR - A four digitl intesger
MONTH - A three lelier montih abbrevistion
THMIN - Minimum value of thetls for dizdgrem
THMAX - Mariimum velue of thetls Tor cissgrsm
SLMIN -~ Ninimum value of slouness for dissram
SLMAX - Maximum value of clouness for diszrem
EST NR - Estlimate number of frewcuency for snelusis
IIMIN - Mininmum deleclor value to be cutrul
IMAX - Maximum deteclor value Lo be ocutlrul
REMARKS
Frovision is made in tLhis prosram for the Tulure exrencion of
the n~é6 arrav Lo four channels. When Llhic is dones the X snd Y

be incerted hefore

statement 7.

LIRRARIES RERUIREL
ANTLIK,»SYIFORLIK

METHOL
A bheam-steer siate detecltor is srrlied Lo Lhe sreclral matlri
a8t the srecified freauencu., To save memory csrzces the srettirsl
matrix is determined al seven freauencies nesr the srecifTieg
frequencus, These are smoolhed» then all bul Lhe freauencw of
interest are discarded.

(] nnnnnnnnnnnnnnnnnnonnnnonnnnnnnnnnnnnnnnnonnnnn

COMMON /DATPAS/ TATA(S12y4),FXICS12,4)s MOPyMREC s NARRAY IREC

COMMON /DETEK/ DETR{S50»350)s INIRECY INULL

COMMON /SPEC/ SMATR(Z56)rTRACE 256 Y s NREC» NHALF + NSMO» FROF
DIMENSION IRETC(S50)sARC4 )9vAIC 4 )y SPMRC(9)sSFNIC(T)

DIMENSION TEMFR(A)sTEMFI(4)sX(4)sY(4)SLAN(T I SLVANLS)
DIMENSION SFMARC 494 )y SPMAIC 454 ) NUMRSI{SO)




' EQUIVALENCE (INET(1)sSHATRC 1)) {AR{ 1 )SMATR(S1))
0 EQUIVALENCE (AI{ 1) sSMATRISS ) Iy TEMFR 1 )y SHA&TR(S9))
EQUIVALENCE (TEMFIC1)sSMATR{S3 ) )+ (SLAN. 1 )sSKATR®*&7))
EQUIVALENCE (SLUVAN{ 1)+sSMATRI72))
EQUIVALENCE {(SFMR{1)sSMATRI1S0) )2 {SFMHIC I )1 ER&TR( 160
EQUIVALENCE (SFEFMARC 151 )sSMATR(170))s(SPMAI 191 ) sSHATRC 170
C‘..Q..000000000000000'000!600600000#0000000.00000060006000000000'00000
’ c
C Frodgram initislizslion ares
C
TYPE 1
1 FORMAT (‘OEnter IRKNMRsNARRAYsNRECsNSMOs IGyNOF’)
ACCEFT 2 IRKNR s NARFRAYyNREC, NSMOs IGy NOF
FORMAT (6110)
IF (NOFP .EQ. 0) NOF=3512
IF <16 .EQ. O) IG=1
IF (NSMO .EQ. 0) NSMO=3
IF (NREC .EQ. 0) NREC=4
MREC=0
¢ IF (NREC .EQ. 4) GO TO 4
TYFPE 3
3 FORMAT ¢’ Enter MISSING channel’)
ACCEFT 2+MREC
MREC=MREC+1
IF (NARRAY JEG, 1) MREC=MREC-4
’ 4 SINT=1.,
IF (NARRAY,EQ.1) SINT=.25
X{ 1)=0.
Y{1)=0.
IF (NARRAY.EQ.1) GO TO O
. KREC=4
’ IUNIT=11
X(2)==-2,4086
Y(2)=5,.658
X(3)=5,459
Y(3)=3.099
X( 4)=3,68%5
Y( 4)==-1,057
60 TO 4
S IUNIT=12
X(2)=-0.008
Y(2)=1,128
X{3)=0.9484
Y{3)=0.579
The commeni flass should be removed from Lhese stlalementss and
the values of the new stztlion locstion should be insertieds when
the small zrray is exranded to four channels. The value of KREC
should be chanded to 4.
X{ 4)=0,
Y( 4)=0,
KFREC=3
The follouwing sialement should be removed when Lhe new sistion
is added to Lhe susiem,
MREC=4
é NREC=4
NHALF=NOF/2
FNOFP=FLOAT(NOF )
FZRO=1.,/( SINTXFNOF)
FI=3.14159
TOFI=2.%PF1

-
*

an OO0 00




RANI=F1/180.

FAUSE ’ Incert dels disk’

READ (IUMIT) ((DATALJsI s d=1 s NOF)sI=1sEREC)
CQQQQ'OOOOQOQC'OO“QQQOQ.OQ00'000000000000000050'00000000"000000‘060"b
C
C Sel ur mescege header
€

TYFE 7

7 FORMAT ¢’ Enter YEARJULIAMITATEs TIME,SERIALs INFME’ )

ACCEFT 2y JYEAR > JULIANSMUATE s MTIME s NRSEFR s INFME

TYFE 8

8 FORMAT (’ Enter MOMTH')
ACCEFT 95 AMONTH
9 FORMAT (A3)

10 FORMAT ('’ @RRPREPEPLEEFRECPEERIREREIFE NA\o e /e BRORUER&LEXNL )
11 FORMAT (’DE RUHHWEE 23147 30N/ "ZNRE UUUBUNN_ s/ "R 513914,
& T AT I3 NN s/ TP NMOCMURIO STATION ANTARCTICANN. )
12 FORMAT (’TO GEOPHYSICAL INHSTITUTE FAIREBANKS AK//TELEX HE’ s
& 4 BO414//°NN_" 2/ TACCT WS-UWCADNNZ)

13 FORMAT (“ET\N_'s/» UNCLAS INFEASOMICS MR I35 = 5145 \\_")
14 FORMAT (“FASS TO IR C WILSONNN_ /sy "SURBI! F-K ANALYSISNN.’)
PAUSE * Incerl messzge disk”
C0§00000§00bQ.bOOOOOOOOQO‘Q000000'0000000000‘00bb.b!.’ot#tl'b."t.bO’.
c
C Transform Lo freuencye domsin and celermine meximum FoWwer
c
CALL SPECTK
THAX=-1.E10Q
DO 15 J=1,NHALF
IF ¢ TMAX.GE.TRACEC(J)) GO TO 15
THAX=TRACELJ)
FAX=SMATRC( I )
MAXJ=]
15 CONTINUE
TYFE 20, THAX s FMAX sMAXJ s NHALF
290 FORMAT - OMAXPOUWER: yE15,39° AT sF10.45° HERTZ':
$ /eOXs(ESTIMATE  s1I5y’ OF’ 1557 ))

CQ‘..O00000‘00000.00000.0.600000000..000000'0.0000000'0bb.vv'..bt’.vh.b

C
C Sel ur rancge of slownesce~thels dizsrasm
C
25 COMTINUE
RETMAY=-1.
TYPE 30

30 FORMAT (’OEnter THMINSTHMAY or t7 Lo exit’)
REAL {(Ss3SsENU=130 ) THMN, THMX
3% FORMAT (2F10.3)
IF CCTHMN JMNE. 0.) OR. (THMX .NE. 0.)) GO TO 37
THMN=0.
THMX=34690.,
37 THMN=THMNXRATLl
THMX=THMXXRAL
DTH={ THMX~THMN ) /590,
TYPE 40
40 FORMAT (’ Enter SLMIMySLMAX’)
READ (S5235) SLMNsSLMX
IF C(SLMN JNE. O0.) OR. (SLMX +NE. 9.)) GO TO 42
SLMN=0,
SLMX=5,
42 NS=( SLMX-SLMN)I/SD,




TYFE 44
] 44 FORMAT (' Enter EET. HR’ )
REAL (5s39) K
39 FORMAT(IZ)
IF (K JEQ. 0) K=HAXJ
FREQ=FZRO¥FLOATI(K-1)
OMEG=TOFI¥FREQ

' Ct...'b'...t."ﬁ.b'0000000000000.0000'00000000000"0000000000000000000
C
C Calculate crectral metlris
c
KM=K-4
KF=K+4
¢ IF (KM.LE.Q) Kbd=1
IF (KP,GT.KHALF ) KF=NHALF
KMI=KM+1
KF1=KF-1

IF (R.LTJKM1) K=KMi
IF (K.GT.KF1) K=KFP1
' KS=KF-KM+1
KS1=KP1-KN1t1
THAX=0.
[0 49 I=1,NREC
IF (I ,EQ., MEREC) GO TO 4%
[0 48 I=1,;NKEC
' IF {J ,EQ. MREC) GO TO 48
[0 45 M=1sKS5
KT=KM+M-1
SEHR M )=HATALKT s IVXHATACKET s IOHFXICRT s TOIRFXI(KT ¢.1)
SEFMICN)=FAICKT s IRDATACKT v I -HATACKT y 1 I¥FXICKT ».1)
45 CONTINUE
0 47 ISKO=1,NSNO
o 46 M=2,K51
SEPHR{M )=, SR SFMRL M4 S8 BPHREI M-1 JFEFHRIMEL1) D)
SEMICH))= SR(SFHI M)+ SR BPMICN~1 )4EFMICN+1)))
456 CONTINUE
47 CONTINUE
M=K~KM1+2
SPMARC T+ J )=SFNR( M)
SPMAI( I+J)=8PMI(M)
48 CONTINUE
TMAX=TMAX+5FNAR( I1)
49 CONTINUE

ColQ'voo000060500000000000000ovoooo'oocoocooootﬁoono.ootooounboooototot;

C Calculzte delecltor level for esch velue of eclownese snd Lhels

B0 85 ITH=1,+50
THETA=THMN+FLOATC ITH~1)3¥TTH
B0 80 ISL=1,50
SLOW=SLMN+FLOAT(ISL-1)¥IIS

Celculste slete veclor

Qoo

SUS=SLOWXSING THETA)
SVUC=SLOWXCOSt THETA)
AR 1)=1.,
AlC1)=0,
10 50 I=2sNREC
IF ¢I .EQ. MREC) GO TO 50




-

o0

i
wn

60

65
70

75

80

85

TAU={ XL T)-XC 1) MRSVSHOY(T)-Y( 1 1H¥sVE
ARC 1)=C0OS OMEGXTAU)
AIC I )=SIN(ONEGX*TAU)
CONTINUE
AMAG=0.
10 55 I=1.NREC
IF (1 .EG. MREC) GO TO 55
AMAG=ANAGHARC I ME2+AIC 1 )%
CONTINUE
AMAG=SART( AMAG )
[0 60 I=1yNREC
IF (1 .EG. MREC) GO TO 60
AFRC I )=AR(C 1 )/ AMAG
AICI)=AI{ 1 )/ANAC
TEMFR(I)=0.
TEMFICI)=0.
CONTINUE

Inrress stzte vector on srecirsl metlrisx

METRCITHY ISL)=0.
0 70 I=1+NREC
IF ¢(1 .EQ. MREC) GO TO 70
[0 65 J=1+NREC
IF ¢J (EQ. MREC) €0 TO 45
TEMFRCTI I=TEMFRC I MSPHARC T s JIXARCI I-SFHAICTI» XA
TEMFICI)=TEMFI{IMHEFRARS TsJ XXATCIIHSFHATC Ty J)XARO D)
CONTINUE
CONT INUE
[0 75 J=1»NREC
IF ¢J .,EQ. MREC) GO 70 75
[i={ TEMPRCIIFARCI HTEMFICIIRAICT ) )/ THAX
DETR{ITHs ISL)=HETROITH ISL)HCIXXIE)
CONTINUE
IF (DETRCITHYISL ) GT LETMAX) DETMAX=DETR(ITH,ISL)
CONTINUE
CONTINUE

C.‘..Q....Q.....0.000‘..0'0000.0.000..0000..00.000000.0."00000.00‘000

c
c
c

90

95

96

100

103
105

Slouness~tLhets dizgram oulrul ares

CONTINUE

TYFE 95sDETMAX

TYFE 96

ACCEFT 35, IIMIMs IIMAX

IF (IMAX.NE.O.) 60 TO 100

FORMAT (15Xs’ ARRAY MAXI 1F7.34/)

FORMAT (° Enter DMINsIMAX)

IMAX=IETMAX

IMIN=IETMAXX.707

IIRANG=TIMAX-IIMIN

WRITE (17,10)

WRITE (17,11) MRSER» JULIAN»MTIME MUATE y MTIME s AMONTH,» JYEAR
WRITE (17,12)

WRITE (17+13) JYEAR» INFNR

WRITE (17+14)

WRITE ¢(17,105) IERKENFOK

WRITE (17,103) IMAXyDININ

FORMAT (’ARRAY MAXI 1F7 .33’ ZERD CONTOUR AT sF7.39°\\_")
FORMAT (‘F-K LETECTION AT ELOCK’ +15s’ FREQ ESTIMATE’sIZs’\\_")




130

135
140

SLVAN( 1)=99997.99
[0 110 I=1+5
SLANCI )=SLMN+FLOATC(I-1)¥U5%10.,
IF (SLANCIDN.EQ.0.) GO TO 110
SLVAN(T )=1000./SLANIT)
CONTINUE
WRITE €17+115) (SLUAN(I )sI=1+35)
FORMAT (3XsSF10.2y° N/5M\.7)
WRITE (17,120) (SLAN(1)s1=1:5)
FORMAT (2XsS5F10.357\\.")
WRITE (17+125) '
FORMAT (TP9/ 47 9T1G9/ 1o T29 % 1/ s TBFs 7 1/ 5 T49y " 1NN/
[0 140 I=1,590
THAN=( I- 1 )XITH/RADFTHMN/RAT
DO 130 J=1+590
IN=IFIXC T 9XL DETRC T2 J)-IMIN)/DIRANG)
IF ({IDLEO)WOR.(INGEL10)) 1D=0
NUMES( J)=1D
CONTINUE
BRITE (17,135) THANS{NUMES(J)sJ=1,50)
FORMAT (F6.25° ~'33011s"-\\_")
CONTINUE
WRITE (17+125)
WRITE (175120) (SLANCTI)»I=1+3)
MRITE (17,5115} (SLVAM{I),1I=155)
WEITE (17+145)
FORNAT (‘REGARISs KAYXN_’s/s BT\\________ NHNN 5 /s

23333331333333333113]ICCERRCECERECREREFERRE’

MTYIME=MTIME+10
NRSER=NESER+1
INFNR=INFNR+1
60 T0 25

CALL EXIT

END
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1383

JTITLE MODE

A routine to move & block of ASCILI charscters from & disk Tiles
raticteleture codes and sunch Lhem anio

convert them

t CONTEOL

to S-level

teleture tLare.

Several ASCII charsclers have been asseigned Lo H-level cerrisse
control cherscler codes.

Pt R

The rrogram
charascters.

+MCALL
+HCALL

pull
Srace
Lellers
Figures

Theze are!

Carrisge Return

Lirne Feed

deletes 311 ASCII control charascters snd lower

+CSIGEN 3USPACE »#LEXT
CLR FLAG
CLR ELKCNT
CLR CUTCNT
+REATIW

ECC 11%
DETERMINE ERROR
TSTER P#52
BEQ 803
+PRINT $INERR
JEXIT

CONVERT ASCI

1 70 S5~LEVEL

Moy FLAGsF3
MoV $RUFF R4
MOV F0UTRUF »RS
CLR (RS M

cHpP RSy #TAELE
BMI 15%

Moy $OUTHRUF RS
MOV $CHART»R1
DEC K1

MOV $TARLE » R2
IEC R2

MOVUER @GR4 5RO
CMPE RO »$40
BNE 134

MOVE $133sR0
CHMPE 3137+R0O
EMI 19%

CMFPR KO » 340
BMI 19%

CMFPH $132+R0
BMI 16%

TSTE R3

QCSIGEN, QREADU! OEXIT’ 'F‘F\'INT

§GET STRING FROM TT:
$INIT CHARACTER MODE
$INIT INFUT BLOCK COUNT
SINIT QUIFUT RLOCK CUOUNT

$DELKy#3»$RUFF» 32546 s ELKCNT

FHEANCH IF NO ERROR

SEOFT
iYES - ERANCH
FINPUT ERROR MESSAGE

$GET CHARACTER MOLE

$GET AIBRESS OF INFUTYT RUFFER
+GET ADDRESS OF QUTPUT BUFFER
iCLEAR OUTFUT RUFFER

SOONET

iNOs CONTINUE

sGET ADDRESS OF OUTFUT RUFFER
fGET ALTIRESS OF ASCITI TARLE
FINITIALIZE ASCII TARLE COUNTER
$GET ARIRESS OF S5-LEVEL TAERLE
SINITIALIZE S-LEVEL TARLE COUNTER
§GET CHARACTER

CHECK IF SPACE

FERANCH IF NO

REFPLACE WITH LEFT BRACKET
JCHECK IF LOWER CASE

$ERANCH IF YES

$CHECK If CONTROL CHARACTER
iBRANCH IF YES

+CHECK IF CARRIAGE CONTROL CHAIRRACTENR
$ERANCH IF YES

$CHECK IF IN LETTERS MOIE

Cese




’
'

1488
1 {

16% ¢
. 17%:

18% ¢
4

19%2
'

H

¥

}
' 2083

30¢
* 408
]

808!
’

FLAG:?

cTLZ:

DEXT!
$ DBLK:

REQ
CHFE
RMI
HOVE
INC
CLR
BR
CMFR
BMI
NOVE
INC
MOV
ER
CNFER
ENE
Moy
ER
CNFE
BNE
CLR
INC
INC
CHF R
ENE
MOVE
INC
INC
CHF
ENI
MOV
SUE
EF

'F!lIIE:!F'N!"'F!!!=IlIllllll.l.---.---"""-"-"-""'"""""“

14%
ROs$101
18%
$37 s BRS
RS

Rr3

18¢%

$77 9RO
18%
333+€R5
RS
$15R3
18%
$13465R0
17%
$15,R3
183
2135+R0
18%

R3

Ri

Rr2

ROy @R1
18%
GR2s @RS
S

R4

R4y $OUTERUF
12%
F3sFLAG
JOUTERUF s RS
20¢

OUTFUT ERLOCK

MoV
CLR
JWRITW
RCC
+PRINT
JEXIT
INC
AL
AL
ChF
EBMI
INC
JHP
+WRITW
+CLOSE
+.CLOSE
+SRESET
JHF

« WORD
+EYTE
+WORK
+BLKW

FOUTRUF s R2
K1

FBRANCH IF YES

t+CHECK IF CHARACTER I8 A LETTER
tBRRANCH IF NO

fMOVE LETTERS TO OUTPUT RUFFER

F INCREMENT OUTFUT RUFFER

sSET LETTERS MOLIE

iGO TO 1L.OOKUP TARLE

$CHECK IF CHARACTER 15 A& FIGURE
ERANCH IF NO

iMOVE FIGURES TO OUTPUT RUFFER

s INCREMENT OUTFUT RUFFER

$SET FIGURES HNODE

iGO 70 LOOKUP TAERLE

t+CHECK IF CHARACTER IS & FIGURES SYMED
sERANCH IF MO

iSET FIGURES MOIE

60 TO LOOKUP TAERLE

fCHECK IF CHARACTER 15 A LETTERS 5vMub
$ RRANCH IF NO

$SET LETTERS MOLE

i INCREMENT ASCII TARLE PUINTER
FsINCREMENT S-LEVEL TARLE FPOINTER
sCHEECK FOR MATCH

$NOs TRY AGAIRN

sYESy MOVE S-LEVEL VALUE TO QUTFUT RUFFER
s INCREMENT OUTFUT RUFFER
FINCREMENT INFUT RUFFER

fCHECK IF LAST CHARACTER

iNO» GET ANOTHER CHARACTER

$1SAVE CHARACTER MOIE

FGET BUTFUT CHARACTER COUNTER

s IONE

FUELKs$0+R2, 31y OUTCNT

40%
FOUTERR

CUTCNT
$2sR2
L PEATD!]
R1sR5
30%
RLKCNT
10%

fPOINT TO MEXT OUTFUT ELOQCK
FINCREMENT OUTFUT RUFFER AIDIRESS

# INCREMENT OUTFUT CHARACTER COUNTLCF
$CHECK FOR LAST QUTFUT CHARACTEFR
iNOT TONEs GET MORE

sPOINT TO NEXT INFUT RLOCK

f00 NEXT INFUT RLOCK

SUELE»#0+3CTLZ» 2410530

$0
33

MODEM

0

0+0+0+s0+90+05050501090430+0:0+0+90

0¢0+s050
S




ELKCNT !
QUTCNT
BUFF?
CUTRUF 3
TARLE:
CHART
INERR?
OUTERR :

ISFACE=.

+WORD
+WORL
+ RLKW
+ BLKW

+ASBCII
+ASCII
+ASCI1
+ASCTI
+ASC1Z
+ASCIZ

+EVEN

+END

0
0
235 .

300,

JUNQTIEZKOR@ELEN JVUSAJPUGF XNI1GRGEY/
/BCYNIANMZTFRKORNLXVUWJEFGtSJUQIH_C R/

PP ESRE (I~ /5 /01234546789 54007/
/@ARCIEFCGHIJKLMNOPQRSTUVWXYZINTY /
/INFUT REAIY FAILEL,/

/0UTPUT REAL' FAILELD./

MODEM




S emn i
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Iste of revisiont 19-Ju}l-82 .
FROGR&M FOLFIL

FURFOSE

To fTilter 3 3 or 4 channel time series throush the srrlication
of the freauency derendenl desree of rolarization Lo Lhe
transform of the Lime series.,

USAGE

RUN FOLFIL
The datasetl musl bhe stored in FTN11,.DAT
The filtered dalaset is returned to FTN21.DAT

INFUT FARAMETERS

REMARKS

NREC - Number of dimensions

NSMO - Number of smoothinss

16 - Pouwer factor for filter sharrening

NOFP - Bata roinls in windouw (must be 3 rower of 2)
NTOT - Total number of datag roints

oLaF - Overlzr of vwindow sedmenis (0.<0LAP«<1.)

None

LIBRARIES REQUIRELD

ANTLIR,SYIFORLIK

METHOL,

The desree of rolsrizalions Py ic derived from Lhe srectiral
matriss Sy for each freauencw according Lo Lhe formulas given
by Szmsont! P = (NCTR{SXX2))-(TR(S)I¥X2) / ((N-1)X(TR{(S))%X%X2),
In arrlications where evenis occur simuliazneocuslivy on 3ll of
the dimensionss 23 long Lime series can be filtered by using z
eliding windou method., In arrlicatlions where the Llime delaw
belueen the dimensionse is of significances tLhe slidind window
introduces rhase distortion.

COMMON /DATFPAS/ DATA(S12+4)sFXI(S512+4)sNOPs IGYyNARRAY»IREC
COMMON /DETEK/ DUMMY(256:4)

COMMON /SFET/ POLL256)s TRACEC( 2546 )1 NREC» NHALF yNSMO + FNOF
NIMENSION ALLDAT(1000+4)

TSI I I B R O B N N I T S I Y N S NN RN TN Y NN O BN SN I I NN I BN I NN Y SN IR I N NI BN N N Y BN TN R RN BN BN N S RN B BN N N NN TR NN I )
Prosram initlislizstion ares

TYFE S

FORMAT (' ENTER NREC,NSMOsIGsNOP,NTOT.OLAP’)
ACCEFT 10sNREC»NSMO»IG,NOPyNTOT

FORMAT (5110)

(NREC .EQ. 0) NREC=4
(NSMO .EQ. 0) NSMO=3
(IG JEQ. 0) IG=1

(NOF JEQ. 0) NOF=512
{NTOT .EQ. 0) NTOT=512

OLAP=0.8
NHALF=NOF/2
NHALF 1=NHALF+1




FNOP=FLOAT(NOFP)
FNOFSQ=FNOPxx2
NREC1=NREC-1
FREC=FLOAT(NREC)
FREC1=FLOAT(NREC1)

IUNIT=11
Cob..btooUOQOOQ.O‘Q'O'O000000’00’00000'0'.0000000000'000.00'.000000l
Cc
C Reasd inrul data and sel up sliding window
c

REATL (TUNIT) (CALLDATC(J9IREC )2 Jd=1+NTOT )»IREC=1+NKREC)
NSTART=0
111 CONTINUE
DO 14 IREC=1,NREC
0 12 J=1,NOF

JJ=J+NSTART
IF (JJ .6T. NTOT) 60 TO 11
IATAC J» IREC )=ALLDAT( JJ ¢ IREC)

G0 TO 12
11 IATAL Jy IREC )=0.
12 CONTINUE

IF (NSTART .EG. 0) GO TO 14
DO 13 J=1yNHALF
JJ=J+NHALF +NSTART
IF ¢JJ .67, NYOT) GO TO 13
ALLTATCJJ 7 IREE }=TIUMNYCJ» IREC)
13 CONTINUE
14 CONTINUE

CQOOOOOOOQOQQO00..000’00.00'0.0000...00.0.‘.‘0.0.0...0.0..‘0.000000..0

C
C Transform Lo frequency domain
c
0 20, IREC=1,NREC
o 15,I=1,NOP
FXICI»IKREC)=0,
15 CONT INUE
CALL IC
CaLl FFT(1)

20 CONTINUE
CQO'OOOQQOOOOO000000000000000000.000.0000.0.000000000.0000000...000lo
C
C Form Trace terwms in rolarization
c

T80 25+ 1I=1yNHALF
PUMMY(I+3)=0.
TUMMY  I+4)=0.
TRACE( I)=0.
20 CONTINUE
0O 45 IREC=1sNREC
IO 30 I=1.NHALF
DUMMY( X231 )=DIATA{ 1+ IREC )XX2+FXI( I+ IREC )%X2
30 CONTINUE
IO 35 I=1+NSMO
CALL SMOOTH(NHALF+1)
3% CONTINUE
[0 40 I=1.NHALF
DUMMYC 13 )=DUMMYC T 9 3)4+TIUMMY 20 1)
DUMMYC I+ 4 )=DBUMNY( To4 )ERUMMYC I 91 )XX2
40 CONTINUE
45 CONTINUE




L. B

COQ'Q.'O"OOQ00000.0000000.0000.000'.9.‘00...."0'00..'00.."'.00

c
’ c Form cross terms of sreciral matlrix
C
[0 70 J=1»NREC1
JK=J+1
0 &85 K=JKsNREC
» [0 50 I=1sNHALF

FUNMY( T+ 1)=DATAC Ty JOXDATAC ToKHFXIC ToJ DRFXICTSK)
DUMMYC T92)=FXICTs JXDATACT o K)-DATAC I5 3 )XFXICT0K)
50 CONT INUE
[0 55 I=1,NSMO
CALL SMOOTH( NHALF»2)
' 55 CONT INUE
D0 60 I=1yNHALF
TRACEC 1)=TRACEC T }42+ XCIUNMYC 19 1 )KX24BUMMYC 19 2)%%2)

60 CONTINUE
65 CONTINUE
70 CONTINUE
’ COQCOOOQ000000000'000000000000000.000000'0000000000000.00000000000000
Cc
C Comrute desgree of rolarization
c

e 75 I=1,NHALF
PNUM=FRECR{ DUMMYC T+4 )4TRACEC I ) )-IIUMNMYC 123 )XK2
’ POIEN=FRECIXTIUMMY( T+3 )XX2
POLC T )= PRUM/FLRENIXXIG
75 CONT INUE

C’Q.OQ.Q.00.000..0.0'.000.0.00.'0.0.0‘000.0...0000.0.'00.0000.000’..

C
Cc Inrresse dedree of rolarization on transforms
* c
POLC1)=0.
N0 85 IREC=1+NREC
0 80 I=1sNHALF
aTal Iy IREC)=HATAC I»IREC)IXPOLC I
FXICIsIREC)=FXI¢(I+IREC)XFOL(1)
) IF ¢(1 .EG. 1) GO TO 890
J=NOFP~-142
DATAL Jy IREC)=HATACJIy IREC IXPOL( I )
FXICJI+IREC)=FXICJ»IRECHI)XFOLCI)
890 CONT INUE
TATA{NHALF 1, IREC)=TIATALNHALF ¢+ IREC )
Y FXIC(NHALF1yIREC)=0.,
85 CONTINUE
000000000000000000000000000000000'00000.0'0'000000'0.000.QQ.OO.QOQOOOQDO
C
c Feturn Lo tLime domain and sel ur for nexil window or end
c
] [0 90 IREC=1+RREC
e 87 J=1sNOF
IATALJs IREC)=IATACJ s IREC )/FNOF
FXI(JsIREC )=FXICJH»IREC )/FNOF
87 CONTINUE
CALL FFT(-1)
1} 20 CONTINUE

NZRO=IFIX(FNOFX(1,-0LAF)/2.)+1
NETRT=NSTART
NSTART=NSTART+IFIX( FNOPXOLAF )
NEMI=NSTART+NOFP




c

71

g2

95

NCOM=NHALF
IF (NEMIN ,CT., NTOT ) NCOM=NOF
10 95 IREC=1+NREC
g 91 J=1yNZRO
JI=NOP-J+1
ItATAd JIr IREC)=0,
IF (NSTRT .LT. NOF) GO TO 91
HATA(Js IREC )=0.
CONTINUE
0 92 J=1yNCOM
JI=J+NSTRT
IF ¢(JJ .GT. NTOT) 60 TO 92
ALLTIATC JJ» IREC )=DBATA( Js IREC)
IF {NCOM .,EQ. NOF) 60 TO 92
JJJ=J+NHALF
. DUMMY(J»IREC)HI=DATAC(JJJIYIREC)
CONTINUE
CONTINUE
IF (NENDU LT, NTOT) G0 TO 111
IUNIT=IUNIT+10
WRITECTUNIT ) (CALLTIQATCI Yy IREC )9 Jd=1+NTOT )+ IREC=1+NREC)
CALL EXIT
END

CO00'00000000'0000.0..00.0.0000'000'."..00.0.0'..0000'0000'.0000.00.0.

c

OO0 M0

10

20

SURROQUTINE SMOOTH(NOF+NREC)

FURFOSE
To rerform 2 three-roint smooihing

USAGE
CALL SMDOTH( NOF» NREC)

INFUT FARAMETERS

NOP - Nuwber of rointls in dala siring to he smoothed
NREC - Number of dats sirinsgs Lo bhe smootlhed

COMMON /TETEK/ DUMMY(256+4)
NMI=NOF-1
[0 20 K=1,NREC
DO 10 I=2sNN1
DUMHYC Ty KD)=( IUMMY C T KDHCTUMMYC T~1 v KD4DUMMYC T419K ) )/2, )72,
CONTINUE
DUMNY( 1y K)=( DUMMNY( 1y KD)+DIUMNY( 2K ) )72,
DUMMYCNOF » K)=( DUMMY{ NOP o KD)+IIUNMNYCNNL 9 K) )/ 2,
CONTINUE
RETURN
END
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C Iate of revisiont: 18-Jul-82
c

FROGR&M FUREFL

FURFOSE
To fTilter 3 3 or 4 channel Lime series through the arrlicstlion
of the freauencws derendent dedree of rolarization Lo the
transform of the time series.

USAEE
RUN FUREFL
The datssel must be stored in FTINI1.DAT or FTINIZ,DAT
The filtered dataset ic retlurned to FTN21.DAT or FTN22.0IAT

INFUT PARAMETERS
IRKNR - Block number of datacet

NARRAY - Arrau iusre (1 if n-4é5 O if n-7)
NREC - Numpher of records (3 or 4)

NSMO - Number of smootihings

16 -~ Pouwer ftactaor for fTilter sharrening

NOF - Number of data roints (must be 3 rower of 2)
MREC Miscing channel (0s192¢3945556 oOr 7))

REMARYKS
Frovision is made in this rrogram for Lthe fulure exrancion of
the n-6 array Lo four channels., When this is dones the Luo
statements indiceted brelow should be removed.

LIERAKIES REQUIRED
ANTLIRySY!FORLIE

METHOI
The desgree of rolarizations Py is derived from the srectiral
matrixy Sy for easch freauenevw sccording Lo Lhe formula siven
by Samsont P = (NCTRISXX2))-{TR(SIXX2) / {(N-1)»X(TR(S))I)X%2).,
In arrlications uwhere events occur simultanecusly on 211 of
the dimencionsy 2 long time series can be fTiltered by using 2
sliding window method. In arrlicatione where the tLime delay
betuween tLhe dimensions is of significances Lhe slidindg windou
introgduces rhase distoriion.,

T)0<1C10(3C10<1C10tﬁf70fﬁF)0(1()0(7f10(ﬁf)0(70)0(1?70(7f)ﬁ(ﬁf30

COMMON /TIATPAS/ RATALS12¢4)sFXI(512+4)+MOF»IG+NARRAYyIREC
COMMON /DETEK/ DETR(S0,50)s INTRECs INULL

COMMON /SFEC/ POLC2356)s TRACEC256 )y NREC s NHALF ¢ NSMO» FNOF
DINENSION TUMMY(300s4)
EQUIVALENCE (DETR(151)sTIUMMY(191))

LR IR R R S Y A BN S B B B S B R BN S RE N Y BN NN SRR IR 2R 2K BE BN B BN BN BN N BN R BN N BE NN BN N B BN IR BN B R 2R K B BN BN NN I AN N 1

Program initislization area

OO0

TYFE S
b] FORMAT (’ ENTEFR TEKNR,NARRAY+NREC)NSMO»IGsNOP’)
ACCEPT 105 IBKNRsNARRAY s NREC »NSMO» 16y NOP
10 FORMAT (46110)
IF (NOF .EQ. 0) NOP=512
IF (NSMO .EG. O) NSMO=3
IF ¢IGC .EQ. 0) 1IG=1




!r‘.h_~. g—— H::d=IlIlllIlIlI-II---III-II-llIl-'--.-..-'--.....-.-..-'..-_'_"‘
' IF (NREC .EG. 0) NREC=4

] MREC=0
IF (NREC .EQ. 4) GO TO 13
TYPE 12
12 FORMAT (° ENTER MISSING CHANNEL'’)
ACCEFPT 10yMREC
TYPE 925 IEKNR2IGIMREC
MREC=MREC+1
IF {NARRAY EQ. 1) MREC=MREC-4
NREC=4
G0 TO 14
13 TYFE 94+ IRKNR1IG
14 KREC=4
[ s The following tuwo slatementis should bhe removed when tLhe n-é
c array is exranded Lo four channels
IF {NARRAY .EQ. 1) KREC=3
IF (NARRAY EQ. 1) MREC=4
NHALF=NOF /2
NHALF 1=NHALF+1
> FNOP=FLOAT(NGF )
FNOPSQ=FNOPXX2
NREC1=NREC-1
FREC=FLOAT(NREC)
FREC1=FLOAT(NREC1)

IUNIT=11
] IF (NARRAY JEQ. 1) IUNIT=12
REAL CTUNIT) ({DATA{J»IREC )>»J=1+NOP )+ IREC=1»KKEC)
CQQ090.000000'00000000000000000000000000000000000000000000000‘0000.000
c
Cc Transform Lo frequencw domsin
C
t INIREC=1
G 20+ IREC=1sNREC
1IF (IREC .EQ. NREC) GO T0 20
00 15,»I=1»NOP
FXICISIREC)=0.
1% CONTINUE H
' CALL NC
CALL FFT
20 CONTINUE
c...0000000!000000‘000000.0000.0‘0000.000!000000000000000.00000000000
c
R C Form Trace lerms in rolarizastion
c

IDIREC=NHALF
INULL=1
BO 25, I=1yNHALF
DUMMY( 193)=0,
DUMMYC 194 )=0,
’ TRACE( 1)=0.,
25  CONTINUE
N0 45 IREC=1)NREC
IF (IREC .EG. MREC) GO TO 45
10 30 I=1isNHALF
DUMMYC I+1)=DATAC I+ IREC )XX24FXI{ I+ IREC )X%2

’ 30 CONTINUE
MO 35 I=1,NSMO
CALL SMOGT
35 CONT INUE
IO 40 I=1,NHALF
’
i - .~ - .




-

DUMMYC T3 )=HUMNYC T »3 )+DUNMMY(Iy1)
TWMMYC T 94 )=IUMMYC Ty 4 )+TIUMNYC T 1 )XX2
40 CONT INUE
43 CONTINUE

C'Q00.0000.0.0000.00....00.0.....0000.00..0'.0‘00".0.000.0.’0‘00

C
C Form cross terms of srectirzsl matrix
C
INULL=2
g 70 J=1sNREC1
IF (J .EQ. MREC) GO TO 70
JR=041
RO 65 K=JKyNREC
IF (K .EQG. HREC) 60 TO 45
RO S0 I=1sNHALF
HUNMNMYC T2 1 )=HATAC T s JIXDATAC To K DMHFXIC T IDIXFXTIC T 9K ) -
NUMMYC T2 )=FXICIsJ MXUATACT o KD)-TATAC T JIXFXICTHK)
9 CONT INUE
10 55 I=1sNSMO
CALL SM0OT
CONTINUE
[0 60 I=1sNHALF
TRACEC I )=TRACEC I )42 . ¥{ TUMMYL T o 1 DXX24TIUMNYC T 92)%%2)
&0 CONTINUE
&5 CONTINUE
70 CONTINUE
C.‘060000000‘00'0000000000'000.0000000000000000000000000.00000'00500‘

c

Y Comrule desree of rolerization
C

w
(4]

0 75 I=1sNHALF
FNUM=FRECX{ DUMMY{ T4 )+TRACEC T ) )~TWINMY( T+3 )XX2
FUEM=FRECIXOUMMY( 153 1X%X2
FOLC I)=C PNUM/PRIEN )¥XIG
7% CONTINUE

CO0‘.0..000.0000.'..0.0..'..0.'0.."...00.'0.‘.0...0..0...0‘0.00‘0‘0

C
C Inrress degree of rolarizatliop on transforms
C
FOL( 1)=0,
O 85 IREC=1,4NREC
IF (IREC .EQ. HREC) GO TO 85
RO 80 I=1sNHALF
NATACI» IRECHI=TIATA{ I» IREC )¥XPOLC 1)
FXICIYyIREC)- XICI+IRECIXPOLCT)
IF {1 .EQG. 1) GO TO 80
J=NOP-142
HATA(Jy IREC )=DATA(JYyIRECIXPOLC 1)
FXICJsIRECI=FXICJ»IRECHIXPOLLT)
89 CONTINUE
RATAL NHALF1» JREC )=DATA( NHALF s IREC)
FXI{NHALF1s IREC =0,
85 CONTINUE

c..000.0‘.0000'0‘0000..0000O..l..0000.0‘.000..00000?l}00‘0000000..000‘0‘

c
C Return to time domzin
c
INIREC=-1
[0 90 IREC=1,yNREC
1IF (IREC .EQ. MREC) GO TO 990

T




r":;.—."—’"(' T v UM m 5550 1l Bkt ot el oS

CALL FFT
L ] 90 CONTINUE
JUNIT=IUNIT+10
WRITECIUNIT) (CDATACJYIREC) 1 J=19NOP )s IREC=1sKREC)

95 FORMAT (-’ PUREFILTER RLOCK 3’ 415y° IG=y12+" CHANNEL -
& 12+’ HISSING’)
96 FORMAT (‘ FPUREFILTER BLOCK #5155, 16=',12)
’ caLbt EXIT
END




T

CXREXATRRXEEEFLEEY RECCGET.FOR  SRRREEERNENEEREREERERNEREF SRR KRR ENNY

lste of revision! 12-Mzu-82

aOco0

FROGRAM RECGET

FURFOSE
T eutracl s recordfile from & dalaset

USAGE
RUN RECGET

INFUT FARAMETERS
IREC - Record Lo bhe extracled (1+2:3 or 4)
INFILE - Logicsl unit of dstasetl
OUTFIL - Losicsl unit of recordfile

FEMARES
None

LIKRARIES REGUIRER
SYIFORLIK

METHOnD
The calzset is resd: and Lhe record is exirsciled and writlten

OO OOOOO00O0O00NTO0O0O0000

HIMENSION [&TALS12s4)
INTEGER®2 OUTFIL
TYFE 10
10 FORMAT(© EWTER IRECYINFILESOUTFIL’)
ACCEFT 20, IREC, INFILE+OUTFIL
20 FORMAT( 315)
REAT (INFILE) ({TATA{JsI1)9J=1+512)s1I=1yIREC)
WRITE (QUTFIL) (DATA{J»IREC)»J=1+512)
CALL EXIT
ERl




e
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C

C Ilste of revision! 20-Aug-82

c

FROGRAM SFPEKT4

FURFOSE

USAGE

IRKNR -
NARRAY
NREC
NSMO
NEELL
NOP
NFRINT
MREC

REMARKS

METHOI
The dstis
channely

To rerform srectrsl asnslusis of 2 datasel

RUN SFCTRM
Inrul data is resd from unit 11 or 12
Outrut is to unit 7 (gefault TT:)

INFUT FPARGMETERS

Rlock number of dataset

arrasy ture (1 1f p=-65 0 if n-7)

Number of records (3 or 4)

Nunber of smoothings

A suwitch (0 if no) to share data with cosine bell
Number of data roints (must be 3 rouwer of 2)
Number of freauency estimates Lo be outrut
Migssing channel (091213945598 or 7))

Frovision ie made in tLhis rrosram for Lthe fulure exransion of
the n-é arrav to four channels. When this is dones the two
statements indicated below should be removed.

LIKRARIES REQUIRED
ANTLIKySY!FORLIK

i€ transformed. The rouwer sreclrum for each
and the irasce srectirum are csleculated. These are

each outruts slong with the corresronding values of
frecuencys NEST (35 used in the offline analvsis rrosrawms )y
end SE (35 used in the RTGAIW rrosram).

COMMON /DATPAS/ DATACS12+4)y FXICS512+4)9NOFsNSTRTINARRAY»IREE
COMMON /DETEK/ TETR(S0s50)y INIREC, INULL

COMMON /SPEC/ SMATR(2T6)SE( 256 )y NREC + NHALF ¢ NSMO » FNOF
NIMENSION S(300s4)sISEC 236 )sFREQ( 256 )y TRACEC 234 )

EQUIVALENCE (1SEC1)sSMATR(1))s(SC(1+1)sDNETR(1+1))
COO0006000000.000.0000000000000.0.0000000000000.0000000000!0000'00'0000
c Program initislization area
c

TYFE S

5 FORMAT (’ ENTER IEKNRsNARRAY NRECNSMOsNEELL yNOP ¢ NPRINT' )
ACCEPT 10, IBKNRsNARRAY s NREC y NSMO s NRELL ¢ NOP » NPRINT
10 FORMAT (7110)

IF (NPRINT
IF (NOF .EQ

JEQ. 0) NPRINT=45

+ 0) NOF=512

IF (NSMO .EQ. 0) NSMO=3
IF {NREC ,EQ. 0) NREC=4

MREC=0

IF {NREC .EQ. 4) GO TO 20

TYFE 15

i5 FORMAT ¢’ ENTER MISSING CHANNEL’)
ACCEFT 19,MREC




MREC=NMEEC+1

) IF ( NARRAY EG. 1) MREC=MREC-4
NREC=4
20 KREC=4
C The follouwing Lwo statements should be removed when tLhe n-é6
C arraw is exranded Lo four channels
IF {NARRAY .EQ. 1) KREC=3
) IF (NARRAY .EQ. 1) NREC=4
NHALF=NOF/2
SINT=1.

IF (NARRAY .EQ. 1) SINT=.20
IUNIT=114+NARRAY
RADN=180./3.141592
y FNOP=FLOAT{ NGF)
TOTIKRE=SINTXFNOF
FZRO=1./TOTIME
READIL (IUNIT) ((DATACJsIREC)»J=1»NOF )y IREC=1,KREC)

COUOQOOO.'000000‘0000‘.00.0'0000.00..00.0000.0000.0.0..0..0.00'0000.0.

[»
' C Transform Lo freauency domain
c
IDIREC=1
NO 30 IREC=1,NREC L
IF (IREC .EQR. MREC) GO TO 30
N0 25 I=1,512
’ FXI¢CIs»IREC )=0. |
CONTINUE H
catL IC 1
CALL RAMF
IF (NERELL.NE.O) CALL HaNUW
CALL FFT
30 CONTINUE
COOOQOQQ.O'Q'!OOOO0.00.'00000000000000'000'00000000000000.00000000000
C

C Cslculate freauency and srectirzal estimale
c

(8
wn

N0 35 I=2sNHALF
FEST=FLOAT(I-1)
SECI)=TOTIME/FEST
ISECI)=IFIX{SECI))
FREQ( I)=FZROXFEST
SC1+MREC)=0.
TRACE( I )=0,

[ 35 CONTINUE

ISEC1)=0 4

FREQ( 1)=0. !

5¢{ 1 s MREC )=0,

TRACE( 1 )=0.
COOOQQOQOQOOO00‘000000000000000000000000.00000.0000000’0.000000000000 '
¢ cC

c Calculatle rouer srecirum for each channel
C

->

PMAX=-1.E+10
PMIN=+1,E+10
N0 45 IREC=1,NREC
) IF (1REC .EQ. NREC) 60 TO 45 ;
RO 40 I=1yNHALF :
S(IsIREC)=({DATA(I»IREC )XX24FXI{ I+ IREC )XX2 )XFZRO
40 CONTINUE
45 CONTINUE




3

IDNIREC=NHALF

INULL=NREC

N0 50 I=1»NSNO
CaLL SMOOT

CONTINUE

COOOQOOQO000000..00.'0000000.0.'.000'0.0.0.00.0.000'000.'0."'.00!.0

Calculste trsce srectirum

0 60 IREC=1sNREC
IF (IREC
RO 55 I=1sNHALF

MREC) 60 TO 60

TRACEC T )=TRACE( I )45 I+»IREC)

CONTINUE
CONTINUE

o 45
IF
1F
1F
IF

I=1,NHALF

(FMAX LT, TRACE(
(PMAX.EQ. TRACE(
(PMINL.GT.TRACE(
{PHINJ.EQ. TRACE(

FMAX=TRACE(T)

PMIN=TRACE(I)

CONTINUE

C'O000000000000000'..0000.‘0000"'000.000!0.0.000'000000'00000000'0600

Qutrut results

WRITE (7+70) IRKNK
FORMATC  OSPECTRAL CALCULATIONS FOR BLOCK ‘+14)
WRITE (7+75) NSMOsNBELL

FORMAT(SXs* SPECTRUM SNOOTHED +124°
WRITE (7+80) FRAXsFREQG{MAX)sPHINIFREQIMIN)
FORMATCSXs * MAXINUM POUER:’y1FE10.2y’

WINDIOMW: +12)

‘sOPF6 49’ HZ’ o/

55Xy MINIMUM FPOUER:’ ¢ 1PE2X0.247 " yOPF&6.449°HZ’ )

IF (NARRAY
FORMAT (’

0) WRITE (7+83)
NEST s T10»'FREQ’ s T18+y"SE’ s T25+/RTG’ ¢+ T35
‘ERE’ sy T459” TER’ s TS5 »’R0OS’ +T639” TRACE’ )

IF ( NARRAY
FORMAT (”

1) WRITE (7+90)
NEST’ sT10y’FREGQ’ s T185’SE’ s 1259’ RTC’ + T3S,
AUR’ s T4SsVEE’ ¢TSS » /777’ +T639’ TRACE’ )

WRITE (7993) (IsFREG(IDsISECTI )9S Is1)¢S(T92)9S5(193)s

S(Is4)yTRACECTI )+ I=1sNPRINT)

FORMATC I490FF10.591591PE10.2y1PE10.241PE10.291PE10.,2+E10.2)
CAaLL EXIT

ENID
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C

C Iate of revision! &6-NOV-82

c

t

FROCR&M SFENTZ

FURFQSE
To rerform srectresl snelucic belween LuWo chennels

USAGE
RUN SFPEKT2
Inrul dsta is resd from unit 11 or 12
Qutrul ic Lo unil 7 (default TT!)

INFUT FARAMETERS
IRKMNR ~ EBlock number of destssetl
IXCH - Firsl inrul channel (0515243943596 or 7)
IYCH Second inrut channel (0152932455565 or 7))

NARKAY - arraw twre (1 if n=~é5 0 if n-7)

NSMO - Number of smooclhinse

MEELL - A& suwitch €0 if no) Lo ehere desla Wwilh cosine bell

NOF - Numter of dele roinlte {(wmusl be & rouwer of 2)

NFRINRT - Number of freacuency estinzleszs Lo be oulrut
REMARKS

Frovision ie¢ mede in this fFrogrem for the fulure exransion of
the n~& erraw to four channels. When Lhis ie dones the
indicated etatemenl chould he removed

LIERARIES REQUIREN
ANTLIEsSY!FORLIE

METHOU
The dels ic lreneformed. The rover srectirum Toir esch
channels the lrzce sreclrums Llhe cohierency srectirums eng
the rhsse srectirum are cslculstled, These sre ezch oulxuls
slong with Lhe corresranding values of frewuvencysy NEST (&c¢
used in the offline analvsis rrogrsme )r &nc SE (z8 ueed in
the RTGAIW rrogrsm).

OO0 O00O0O0O0000000N0000O00000000000

COMMOM /DATFAS/ DATALS1I294)0sFXI(S1204 ) NOP s NITRT s NARRAY s IRELD
COMMON /DETER/ IETR{S0:230), INIREC,y INULL

COMMON /SFEC/ SMATR{ 2556 )s5E{ 2534 )s NRECy NHALF s NEMO»FROF
NIMENSION S12R{25461,5121(23& ) FREQ( 206y TRACEL 255 ) CHANI S
DIMENSION S110(238)»522C255)sCOHXYL 208 ) s PHINY( 234 )5 TSRS 204)
EQUIVALENCE (S12R{1)D)IETR{1+1))5{ 3121 1) DETR{L7 )
EQUIVALERCE (FREGC 1)) DETR{1s25))s{ TRACEC 1 }sETRS 1931 )
EQUIVALENCE (S11(1)sRETR(1,13))54822(1 ) DETR{iy17))
EQUIVALENCE (CORXYC1)sDETRC 1537 ) ) s PHIXY( L )sUETR! 1543 ))
EQUIVALENCE (1SE(1),SMATR{1))

NATA CHAON/3HRTGy3HERE s IHTER » 3HR0S s 3HRTG s SHAUR s IUVEE s 3HRT W/

COOOOQ06000..00‘000000..00000.00000U‘O0000005000000000’00'000‘00'0
c Frogram initlicglization sres

TYFE S
FORMAT(’ ENTER THRENRsIXCHs IYCH,MARRAY o NSMOs MRELL » NUE s NERINT O
ACCEPT 10y IRKNR s IXCHs IYCHs NARRAY s NSMO s NEELL + NOF s NFRINT
10 FOREMAT (8110)
IF (NPRINT.EQ.Q) HFPFRINT=45

W




IF {(NOF.EQ.QO) MOF=3512
IF (NSMO.EQ.Q0) NSMO=Z
' SINT=1,
IXCH=IXCH+1
IYCH=IYCH+1
XCH=CHAN! IXCH)
YCH=CHaN{ IYCH)
: NREC=4
Lo IUNIT=114NARRAY
; NHaLF=MNOFP/2
FAlI=180,/3,141592
FNOF=FLOAT NOF )
TOTIME=SINTXFMOF
FZRO=1,/TOTINE
' NREC=4
INIREC=1 i
IF (NAREAY . EQ.0) GO TO 11
SINT=.25
IXCH=IXCH-4
IYCH=IYCH-4
c The followins stztemenl should be removed when Lhe n-6
c arrav is exranded Lo four chennels |
KREC=3
11 REATI (JUMIT) {({DATALJSIREC)Ys J=1sNOF )y IREC=1,KREC )

c..........’.'....ﬁ..h.00000000.0'000"000‘0‘5000.0000"0000.05..0

c Transform to freacuency domein {

o 15 IREC=1,MEEC
IF (IREC.EQ.IXCH) €O TO 12
IF (IREC.EQ.IYCH) GO TO 12
GO T0O 15
12 6 13 I=1NOF
FXI{TIHFIREC)=0.,
FXICISsIREC)=0.,
13 CONT INUE i
CAaLL IC
CALL RaMF
IF ( NEELL.NE.O) CALL HaNUW
CALL FFT
15 CONTINUE
COO.Q.OOOO0.00’O0.0000000000000.00000000000000000.000'000000000'0
C
c Calculate freacuency znd srecirgl ectinmaste
C
[0 20 I=2yNHALF
FEST=FLOAT( I~1)}
SECI)I=TOTIME/FEST
ISECIN=IFIX{SECTI))
FREQC I )=FZROXFEST
20 CONT INUE
ISEC1)=0,
FREQ(1)=0,

C‘O‘OOOQ.Q.Q0.000000!000'00OD’OObQOOOQQOOOODQQOOODOOOOOOODOQQQDQ‘O
C Caleculate rouwer srectlrum for esch channel

PNORM=1.,/( SINTXFNOF )
PMAX=~1,E+10
PMIN=41,E+10




00 30 I=1sNHALF
S1ICI)=CDATAC T IXCHOIXRZHFXIC I INCROEEZ DRP NOR Y
S22 T I=(NATAC T » IYCH IXRZ4HFXIC T» IYCH )RR IR NOTH
S1I2R(I=DATAL I » IXCH)RDATAC I s IYCH I HFXIC I IXCH ORFXIC IS IYCH )
S1ZICID=FXIC Iy IXCHORTATAL Ly INCHO-TAT AL 1y IXCHO¥FXIC I IVCH
S12R(I)=S12R{ I ¥PNORM
S12I(I)=812I(I)¥FMOKN
30 CONTINUE
IF {NSMO.EQ.0) GO TO 33
INIREC=NHALF
INULL=NREC
IO 35 I=1,NSNMO
Catl SNOOT
35 CORTINUE

c’....’...'..'..Q..'..'Q.‘.O0...0.00'l‘...00.0000..00.#0'00'0‘0..00

C
C Calculste Lraces coherence 2nd rhace sreclirums
c
IO 40 I=1yNHALF

TRACE(I)=811(1)+522(1)

IF (PMAX.LT.TRACEC T )) FMAX=TRACE( 1)

IF (PMAX.EQ.TRACECI)) MaX=I

IF (PRINL.GT.TRACE{I)) FMIN=TRACE(I)

IF (FHIMN.EQG.TRACECI)) MIN=]

COHXY( I )={S12R{ I X241 2IC I INN2I/(811CIH)%E22( 1))

FHIXYCID)=RADXATANZ(SI2IC I )sS12RC 1))

40 CONTINUE
COQ‘Q..Q"O.QQOQOO....!5000000000000000!lOOQO!OOOQQ'QOOQ‘O'O‘COO'QQQ.
c
C Qutrutl resultie
C

TYFE 45s IRKNR

45 FORMATC(OSPECTRAL CALCULATIONS FOR ELOCK ‘+14)
TYFE S0sNSMOsNRELL

KLY FORMATISXy " SPECTRUM SMOQTHEI 412+ TIMESS WINLOW: ' s12)
TYPE 5SS, FHMAXsFREQIMAX ) sPHINSFREQININ)

39 FORMATC SX s MAXIMUM FOWERY’ s IFE10.257 AT “sOFF&. 49 HZ' 5/,

& SXo "HINIMUMN POUERS S 1FE10.2y° AT “sOFF&. 45 HIY)

TYFPE 603 XCHs YCH

69 FORMAT (° NEST’sT10»’FREQ’ +T18s 5E’ s 7255 AZs T34,

& ‘COH’ +T44, " FHASE’ s TSTs A3 TE3s " TRACE" )
WRITE (7965) (ISsFREG(IDISISE{IIsS11CTI)sCOHXYCTI)sFHIXY(T )y
& S22C 1)y TRACEL T )s I=1y NPRINT)
65 FORMATC I450FF10.55 155 1FE10 2y 0FF10.25F10.291FEID2yEL10.2)
CALL EXIT

END

-
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MOLULE GLOERALS GLORALS GLOKRALS

ASA
R REAMFL
c
FFT
HANW
LSQRS
RAMF
SELECT
sMOOT
SPECTR
XCORK
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C

C Itate of revision! 25-Jul-~-82

C

SUKROUTINE ASA

FURFOSE
To calculatle the inner rroduct of @ veclor with a3 matrix

USAGE
CALL ASA

INFUT FARAMETERS
None

REMARKS
Nane

SUBRDUTINES REQUIRED
SMOOT

METHOL
Al each freauencwr each element of the srectral malrix is
nultrlied by the sizte vectlor according to Lthe eauatlion
It = <4 8 A> / Tr(S)s where A is Lhe state vectory 8§ is the
srectiral matlrixs and I is the auadralic resull,

COMMON /DATFAS/ DATA(SI2:¢4)sFXICS120¢4 )9 NOF» IGs NARRAY»IRED
COMMON /DETEK/ DETR{S0,30), INIREC,MREC

COMMON /SFEC/ DETECT( 238 )s TRACE( 256 s NREC o NHALF s NSMO s FNOF
DHIMENSION DUMRC 300)TIUMIC300)sARC4)2ATC 4)

DIMENSION DUMIC 300 ),DUM2(300)

EQUIVALENCE (NUMIC T )sRETRE 2913 ) )e UMZ2C L )oETR(1219))
EQUIVALENCE (IUMR{1DSTETRE151))9(TIUMIC1 )y BETRC(197))
EQUIVALENCE (AFRC 1) sTRETR(1+50) ), (ATC 1)y UETR(S5»50))

C.O00.00.“..0.‘06..00.0'000005.0..‘.0.0.000.0..‘.0..0‘.....‘00’...0.0.

C
Cc Routine initiclizelion ares
C
IREC=MREC
INIREC=NHALF
MREC=2
0 S J=1yNHALF
UM1<J3)=0.
uM2¢ 3 )=0,
TRACE( .1)=0,
DETECTC(.J)=0,

] CONTINUE
Ctb'..00000'00000000000000000000000005000.00000‘00000.!000000.6000"000
C
C For each element of srectral malrixt
c

g 690 I=1+NREC
1IF ¢(1 .E@. IREC) GO TO &0
[0 40 K=1,NREC
IF (K .EQ. IREC) GO TO 49
C
C Cslculate value of sreciral malrix element
C

10 10 J=1sNHALF




DUNRCJ )=HATA( Js I IXDATA{ Jy K )4FXIC I IIXFXTC I 9K)
IURICS )=FXI(Is I IXDATACIsK)-DATAC(J » THXFXICJ9K)
10 CONTINUE
[0 20 J=1,NSMO

CallL sSKOOT
20 CONTINUE
C
C Fremultirley by slale vector
C
It0 30 J=1sNHALF
HUMICI)D)=IIUMIC I )+ DUMRC JIXARC K Y=TIUMICIDIXATICK)
DUM2¢ J)=TUM2¢ I )+TUNRC J H)XATC K )+ TIIUMIC JOXARIK)
IF (1.EQ.K) TRACE(.J)=TRACE{.J »+TIUMR( I )
30 CONTINUE
49 CONTINUE
C
C Fostmultirly b2 siale vector
C
[0 50 J=1sNHALF
DETECTC JI=HETECTC( I )4DIUMIC I IXARS I HDUNRZ(IIXAIC T)
DUMi 3 )=90,
DUM2¢J)=0,
50 CONTINUE
&0 CONTINUE
COQOOCQOOOQOQQOCO000000000000.000000..0000000000000000.00000000‘00‘lot
C
C Normelize result
C

[0 70 J=1sNHALF
BETECTC )=HETECTCJ)/TRACE( D)
IF (1G.NE.O) DETECT(J)=DETECTC(J)**IGC
70 CONTINUE
MREC=IREC
RETURN
END

.
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C

C Itcte of revision: 25-Jul-82

C

SUBROUTINE EREAMFL

PURFOSE
To filter 3 multiivariale time series throush the modulstion
of the time series trancsform by Lhe asrrlication of a
beam-cleering slsorithm

USAGE
CALL BEAMFL

INFUT FARAMETERS
None

REMARKS
None

SUEKROUTINES REQUIRED

OO0 0O00000000000

ASAs FFT
METHOD
After transforming Lo the freauencu domsins Lhe inner rroduct
of the state vectlor with the srectirzl matrix is calculated at
¢ each freauencys which is then multirlied by Lhe traznsform of
the datas. The fillered dats is then transformed bhack Lo tLhe
time domain.
COMMDON /DATFAS/ DATA(S12+4 ) FXI(S12+4 )y NOF s NSTRTsNARRAY s IREC
R COMMON /IETEK/ LETR(S0+50)y INIRECyMREC
COMMAON /S5FPEC/ SMATR{ 238 )y TRACE( 254 } s NREC s NRALF s NSMO s FNOF
COOQQOQQOOQOQ0000000000'00000000.00.0000000000000000000000000000000000
C
c Transform to freauencys domain and calculale inner rroduct
C
R NHALF1=NHALF+1
IKIREC=1
o 20 IREC=1/sNREC
IF (IREC .EQ., MREC) GO T8 20
g 10 I=1,NOP
FXICIHVIREC)=0,
? 10 CONT INUE
CALL FFT
20 CONTINUE
Call ASA
CQOQOOOOOQOOOOO0.000QOOO0.060000000000'000000000.000000000000000000‘00'
C
’ C Inrress result on Lransformed datls
C
SMATR( 1 )=0.,
0 30 I=1,NEEC
IF (1 .EQ, MREC) GO TO 50
D0 39 .J=1yNHALF
’ DATAL{Js I }=HATAlJy I IXSMATR(.])
FXICJIy1I)=FXIC.Js T IASMATR(I)
390 CONT INUE
DO 40 J=2sNHALF
JJ=NOF=-J42
’




"—-h—— eg— S —" — - e

DATACJI s 1)=DATACJJ s T IXSHATRC )
FXICJJ91I=FXICIIr1IXSMATR( )
r 40 CONTINUE
BATACNHALF 1y ID=DATACNHALF ¢ 1) ]
FXICNHALF1+1)=0.
50  CONTINUE

CO‘OOOOQ.00000000000000'00"0000..0.0.00.0000.00000'00'00‘000'000000‘0

c |
' c Transform to time domain ;
C ;
INIREC=-1 }
0 70 IREC=1sNREC
IF ¢(IREC .EQ. MREC) 60 T0 70
IO 60 J=1,NOP ‘ |
t DATALJs IREC)='aTA{ J» IREC ) /FNOP |
FXICJyIREC )=FXI¢JsyIREC )/FNGF
&9 CONTINUE
CaLL FFT
70 CONTINUE
‘ RE TURN
ERD
4
{
¢
' 13
]
L ]
s .
!
X




(R3320 eReseed st NUMNCIIIIN320323¢3242¢¢352383¢382830838¢48v¢%223¢3833¢;

C
C
C

10

Itate of revision: 20-Arr-82
SURROUTINE LiC

FURFOSE
To remove tLhe averase value from a3 dsta siring

USAGE
catt 1C

INPUT PARAMETERS
None

REMARKS
None

SURROUTINES REQUIREID
None

METHOI

The averase value of Lhe data string is calcuvlsied and
subtracted from esch datsa roint.

COMMON /LATFAS, DATA(S12+4)yFXI{512v4 )y HOFPyNSTRTyNARRAY»IREC
FNOP=FLOATCNOF)
AVE=0,
g 10 I=1sNOF
AVE=AVE+DATA(I» IREC)
CONTINUE
AVE=AVE/FNOP
[0 20 I=1,NOF
IATA{ I IREC )=DATA( I» IREC )-AVE
CONTINUE
END
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C

C Iiate of revision: 25-Jul-82

C

SURROUTINE FFT

FURFOSE
To rerform the forward or inverse Fourier lrensform

USAGE
CALL FFT
INIREC must be +1 for fTorward transforms or -1 for inverce.

INFUT FARAMETERS
None

REMARES
The nuwber of roints in the dals siring musti be a rouwer of 2,
The inrutl dats siring is lost in the transform Process.
When rerforming the inverse transformy the inrut dela should
first be normalized by the number of rointls.

SURROUTINMNES REQUIRED

None

METHOI
& simrle fesel Fourier Lransform rerforming 3 "shuffle” follouwed
by 2 "hulterflu.” GSee "The Fast Fourijer Transform” by EKrigham

for more information.

DIMEMSION INIMK 512)sST(S512)sCT(S12)

COMMON /DATFASY DATA(S12+4)sFXI(512+4),NOFsNSTRTsNARRAY»IREC
COMMON /LETEK/ DETR{S0,50)s IDIREC, INULL

COMMON /SPEC/ SMATR(256)» TRACE( 254 ) s NREC s NHALF y NSHO + FNOP
EQUIVALENCE (CTC1)sDETRC1+1))»{STC1)yIETR(1,+12))

EQUIVALENCE (IND{1)sDETR(1,23))

L Y A B B IR I R SR IR A S O B IR B B AN JBK B S B N B K B Y RN K B B R B B Y B N IR IR B RN B BE N 2 N NN N 2 IR N TR I N O I B )

Frogram initislizstion sares

aOnNOon

NIREC=FLOAT( ILIKREC)
OMEG=-3.141539/FNOF
0 5 I=1,4NOF
ARG=FLOATC I~-1 )XOMEG
ST(I)=8SINCRRG)
CI{1)=CO0S{ ARG)
INIK T)=1
FXIC1,IREC)=FXICI+IREC)XDIREC
] CONTINUE
C.‘...'..Q‘.'..0.0C..Q‘.....0.‘0.0‘0...'OO........'0....0000000..00..00
c
¢ Shuffle
c
J=1
o 35 I=1sNMOF
IF (I-J) 10,15+13
10 IT=INDCT)
INDCJ)=INICT)
INUCT)=IT
15 M=NHALF




- e

=

IF ¢J~1) 30,530,205
J=J~NM
M={M+1)/2
GO T0 20
J=J+M
CONTINUE

CQ‘.\'.QQ'.QQO....0....‘.000....00..00.'00000.0.0'000'.’.’..0.‘0.006000

CO00000000000000000000000000000000.00000.0000.00.0.0000'000000000‘0000.

20
25
39
3%

C

C

C
490
45
50
55

C

c

C
&9
N
70

Eutterflw

MAX=1
IF (MAX~=NOF ) 4560560
ISTEF=2XMAX
NSTEF=NOF / MAX
[0 S5 M=1»MAX
K={M~1 ;XNSTEP+1
§S=ST(K)
CC=CT(K)
I0 50 I=MsNOPyISTEP
J=I+MaX
TR=CCXDATAC INIK J )y IREC )~SSXFXIC INI J )» IREC )
TI=CCXFXIC¢ INDC J )y IREC )+SSXIATAC INIK J )y IREC)
DATAC INIY J ) IREC )=DATAC INIK 1 )+ IREC )-TR
DATAC INIK 1)y IREC )=IATAC INIK T )9 IREC )+TK ‘
FXI¢INDC.J)s IREC)=FXICINIC 1)s IREC )-T1
FXICINIK 1)y IREC)=FXICINDC 1)y IREC)H4TI
CONTINUE
CONTINUE |
MAX=ISTEF !
GO TO 40

Qutrul reshuftfle

[0 65 I=1sNOF
STCINIM I ))=DATA( I+ IREC)
CTCINIC I ))=FXI(IsIKREC)

CONTINUE

[0 70 I=1yNOF
LDATA{ I» IREC)I=ST( 1)
FXICIsIREC)=CTC(I)

CONTINUE

RETURNM

END
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O

SUEBROUTINE FFTC( INIREC)
Itate of revision! 19-Jul-82 (i versain w3ed only ok TeLFIL)

FURFOSE
To rerform the forwsrd or inverse Fourier transforw

USAGE
CALL FFTCIDIREC)

INFUT PARAMETERS
INIREC - Direction of transform: +1 if forwards -1 if inverse

REMARKS
The number of roints in the datas siring must be 3 rower of 2.
The inrutl dats siring is lost in the transform rrocess.
When rerforming the inverse transforms Lhe inrul dats should
first be normalized by the number of roints.

SUEROUTINES REQUIRED
None

METHOI
A simrle fast fourier iransform rerforming 2 "shuffle” followed

te 3 "butterflu.” See "The Fast Fourier Transform” by Rrigham
for more information.

OO0 00000000O0000000O000

DIMENSION INIK S12)sST(S512),CT(S12)

COMMON /DATFAS/ DATA(S12:4)sFXIC(S512+4)sNOPINSTRT » NARRAY vy IREC
COMMON /DRETEK/ TUMMY(256s4)

COMMON /SFEC/ SMATR( 256 )sTRACE( 256 )y NREC + NHALF » NSHO » FNOF
EQUTIVALENCE (CTC1)sDUMMY(151))s(ST(1 ) IIUMNY(1+3))

COQOOO00000000000‘000000000000000.00.0000’0000..00000.00.0‘0’0..0'00.

C
C Frosram initislization ares
c
HIREC=FLOATC(IRMIFREC)
OMEC=-3,14159/FNOF
0 S5 I=1sNOF
ARC=FLOAT( I~1)XOMEG
ST I )=SINCARG)
CT{1)=COS(ARG)
INIC I )=
FXICIsIREC)=FXICI»IREC)IXIIREC
b CONTINUE
COO000000QOQO'OOO0.00‘0000000.09000000000000090!00.00..0000000.‘00.00
c
C Shuffle
c

J=1
0 35 I=1,NOP
IF (1-J) 10,15,15

10 IT=INIK .J)
INDC I )=INIC T)
INIC I )=IT

15 H=NHALF

2 IF (J-M) 30,30,25

25 J=J-M




r—-—.”“"‘”""""‘""“ S —

MN=(M+1)/2
G0 70 20
30 J=J4+M
35 CONTINUE
C'OOQ‘OQ00000000.0000.000..00’.0..00'00000.!0.0'00..0000OO.'OO0.00..QQO
c
C Rutterfly
C

!

MAX=1
40 IF {(NAX-NOF ) 45560+60
45 ISTEP=2%xMAX
NSTEF=NOF/MAX
[0 S5 M=1sMAX
. K={ M~-1 YXNSTEF+1
88=ST(K)
CC=CT(K)
N0 50 I=K:NOF,ISTEP
J=T+MaX
TR=CCXDIATA( INTIK J )+ IREC )~SSXFXIC INIK J )+ IREC)
TI=CCXFXICINDCJ )s IREC )+S5SXIIATAL INIK J )5 IREC )
DATAL INIK J )y IREC )=DIATAR(INIC I )9 IREC)-TKR
DATALINDC T )y IREC)=DATA(INIK I )y IREC }4TR
FXICINICJ )y IREC)=FXICINIK I )sIREC)-TI
FXICINIK I)yIRECI=FXICINLC I )y IREC +TI
50 CONTINUE
595 CONTINUE
MaX=ISTEF
GO TO 49
COOOOO'O000000000000!.00.0000000000..00000'.00.0.0‘0.000000000000900
C
C OGutrut reshuffle
c

69 I0 45 I=1sNOFP
STCINIK I))=DATAL{ I»IREC)
CTCINIK I))=FXI{IyIREC)
65 CONTINUE
D0 70 I=14NOF
BATA{I»IREC)=8T(I)
FXICI»IREC)=CT(I)
70 CONTINUE
RETURN
EMI
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Esch datas roint is multlirlied bw (1 + cos(ARG)) where ARG is
determined by thatl dals rointl’se rosition in Lhe dala siring

C
) C Ilate of revision! 20-Arr-82
C .
SURROUTINE HANUW
C
c FURFOSE
c Te share 3 dats string wilth 3 Hanning (cosine bell) windowu
’ c
C USAGE
C CALL HAaNY
c
C INFUT FPGRAMETERS
c None
C
C REMARKS
C None
c
C SUKKRQUTINES RERUIREN
C None
C
G METHO ‘
C
c
C

COMMON /IATFAS/ TATALS12:4 v FXI{(S12¢4 )y NOF+NSTRTrNARRAY ¢y IREC
PI=3,.141592
FNOP=FLOATC NOF )
0 10 I=1,NOF
X=FLOAT( 1)
ARG={ X~FNOP/2.)/(FNOFP/2,)
DATAL I» IREC )=DATACI» IREC ¥ (1 .4COS{PIXARG) )/2.
10 CONTINUE
RETURN
ENL

L

Y
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C
' C Iiate of revision! 20-Mau~82
C
SUEROQUTINE LS8RS

FURFOSE
A sustem ortinized version of 2 least-sauares rrocedure for

the direct estimation of azimutlh and velocilw of & rrorassatling
wave. (Flinn & McCouany 19790)

USAGE
CALL LSQGRS

INFUT PAREAMETERS
None

REMARKS
Thie routine is an adarlion of REMEST for use wilh Lhe ANTWEK
routines. EREMEST was writilten bw Its Srell for use with the
RTGAIW sustem. XIIFs YOIFs THIF 3re differences betlween r2irs
of an arraw. The differences are ordered 1-2,1-3,2~3 on
the T array and 1-2+1-391~-4,2~3+2-493~4 on the F arrav. bn.bh.
When the F arraw onlw has three channelsy ithe caller must
arrange the channel dimensions Lo conforw.

SURROUTINES REQUIREID
None

METHO
Comrule the denerzlized inverse malrix of sizlion serarations.
This reaquires the "lefl-inverse” of tLthe non-summelric matriy
[H3y given bu! (1/THI'THINHI’ where [HI’ is Lhe condusgate
trancrose of THI.

OO0 O00a0 00

COMMON /AZIMUT/ AZIMF,VELOC,»AZVARsVEVAKR
COMMON /CORPAS/ TIIF(&6)sRHOC &6 )s XDIIFC )9 YIIIFC6)9 INRILIF s MREC
MATA RAINDEG/S7.29578/

CQQOOOOQOOOOOO000000.0000...000.00.0000.0000...0..00O...0.000..00000

C

c Routine initislization ares

C

13 XRYX = 0,

YRYY = 0.
TRYT = 0.
XKYY = 0,
YRYT = 0.
YERYT = 0,
DO 151 = 1y INRDIF
XBYX = XEKEYX + XDIF(I)x%2
YRYY = YRYY 4 YRIF{I)xx2
TRYT = TRYT 4 THIFCI)xx2
XRYY = XRYY 4 XDIFCIDXYIIF(I)
XBYT = XBYT 4+ XDIFCIMKTRIFCI)

15 YRYT = YRYT 4 YRIFCIDIXTRIF(1)
c..oooooo00000000000000000000000000000000000000000000000000000000
C
c Find azimutlh (desrees) and velociiv (melers/second).
Cc

NET = 1./¢(XBYXXYRYY - XEYYXX%X2)




F1 CYRYYXXBYT - XBYYXYRYT )XDET
F2 CXBYXXYEYT - XBYYXXEYT)XUET
THETA = ATAN2(F1,F2)

[ENOM = SQRT(F1%%x2 + F2%X2)

IF (RENOM J.EQ. 0.,) GO TO 22

VELOC 1./0ENOM
AZINMF THRETAXRAIIEG
IF (AZINF LT, 0.) AZIMF = AZIMF + 3690.

FIF1 = F1XF1
FIF2 = F1XF2
F2F2 = F2XF2

V2 = VELOCXX2

V4 = VELOCKX4
FEY1 = FI1F1XXBYX

FEY2 = F2F2ZXYRYY
FEY3 = -FI1F2XXEYY
FBY4 = FI1F1XYRYY
FEYS = F2F2%XXEBYX

TERRSQ = ARS{TEYT - FERY1 - FRY2Z + 2XFERY3)
XONE = TERRSGXV4XDET

VEVAR
AZVAR

SART(V2XXONEX{FRY4 + FKYS + Z2XFEY3))
SGRT(XONEXCFBY2 4+ FEY1 - 2%FKY3))XRAINEC

IF ( INRIIF .E®. 3) GO T0O 22

VEVAR = .25XVEVAR
AZVAR = 23XAZVAR
RETURN

END

- e e -
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c
G Itsle of revision: 20-Arr-82
C
SUEROUTINE RaMF

FURFOSE
To remove the linear trend from a3 dals sirinsg

USAGE
CALL RAMF

INFUT FAFRAMETERS
None

REMARKS
None

SURROUTINES REQUIREI
None

METHO
The strasight line thatl best srrroximatles the dals slring is
cslculated usindg 2 least-sauares arrroachs a2ngd Lhen subtiracted
from Lthe dala string. '

OO OO0 0000

COMMON /LATFAS/ HATA(S1Z2:4 ) yFXI{S512+4)sNOPyNSTRT ¢+ NARFAY, IREC
SAX=90.
SA=0,
§X=9,
SXX=0.,
FNOP=FLOAT( NOF )
o 10 I=1,NOF
X=FLOAT(1)
SAX=SAX+DATA{I» IREC XX
SA=SAXIATA( I+IREC)
EX=8X+ X%
SXY=8XX+X¥X
10 CONTINUE
KM={ SAXXFNOP-SAXSX )/{ SXXXFNOFP-SXXx%2)
C=SA-RM¥SX
C=C/FNOF
N0 2¢ I=1sNOP
X=FLOAT(1I)
MATAL I s IREC )=UATA( I» IREC )~RMXX-C
20 CONTINUE
KRE TURN
- END




CRAXXXXLEXAXEXKEEAAXXEXX  SELECT.FOR  EEXAXEXXEXXXEXXERAXREXEELXEREREXX XK
c
't ¢ Iste of revision! 9-Nec-81
C
SURROUTINE SELECT
C
@ FURFOSE
¢ C To select & rortion of 8 data siring
c
C USAGE
c CALL SELECT
c
C INFUT PARAMETERS
C None
c
c REMARKS
c None
C
¢ SUERROUTINES REQUIREIL
C None
c
C METHOIt
c NOF roints silarting at NSTRT are selected from Lhe data stiring
c

COMMON /DATFAS/ TATA(S12+4 )9 FXI( 51294 )9 MOP» NSTRT yNARRAY ¢ IREC
[0 10 I=1,NOP
L=NSTRT+I-1
DBATA(I» IREC )=BATA(L+» IREC)
10 CONTINUE
RETURN
END




Ckkgsdr ki SMOOT.FOR  BREXRAXKKAXEKKERKEXKEEXERXIKEXKXE R XXX X KEX

C
C
C

OOOOO000O0000O0000O000000

10

20

Itzte of revision: 1-0Oci-82
SUERROUTINE SMOOT

FURFQOSE
To rerform & three roint smootlhing

USAGE
CALL SMOOT

INFUT PARAMETERS
None

FREMARKS
Rone

SUBROUTINES RERUIREIL
None

METHOD
The value of easch roint is added to half the value of each
ad.acent rpoinlsy the sum being Lhen normalized,

COMMON /LETEK/ DETR(S0s50 ) NOF» NREC
DNIMENSION DUNMY(300,8)
EQUIVALENCE (DUMNMNY(1s1)sDETRC(1,1))
NH1=NOF-~-1
NM2=NM1-~1
g 20 K=1»NREC
TEMF1=0,
TEMF2=( IUMMY{ 1K)+ DUNMY( 29K ) )/2,
TEMPI={ DUMMYC NOF o K )Y TIUMMY(NM1 9K ) ) /72,
[0 10 I=2,NN1
J=1-2
IF (J.6T.0) DUNMMYC(.JK)=TENP1
TEMFP1=TEMP2
TEMP2=(DUMMYC Ty KD+ DUMMYC T-1 o K)+IIUMMNYCI+19K) ) /72,4372,
CONTINUE
DUMMY{ NM2sK )=TEMP1
DUMMY(NM1 . K)=TEMF2
DUMMY(HOF yK)=TEMF3
CONTINUE
RETURN
ENID




CRAXXXEXREXERKRAAKAXX  SPECTR.FOR  XEXKAXEKXEEREKEEXXXRAXRXKXRX KXY
C

C Itate of revision: 25-Jul-82
[
SUEROUTINE SFECTKR

FURFOSE
To cslculate the iLrace srectirum

USAGE
CaLL SPECTR

INFUT FARAMETERS
None

REMARKS
The time series data is rerlaced with its Fourier trancform

SUBROUTINES REQUIREI
PC,RAMP s FFT » SMOOT

METHO

The asverasse and linear lrends are removed from Lhe time series
dala before transforming to the freauencw domain. The dizsonal |
terms of Lhe srectirzl watlrix are calculated and summed,

OO0 000NO0O000

COMMON /DATFAS/ BATA(S12+4)y FXIC(512+4)sNOFP»MNKEC s NARRAY » IREC

COMMON /IETEK/ LDETRC(S50+30)s IDIRECY INULL ,
COMMON /SPEC/ SMATR( 256 )sTRACE( 256 )y NREC s NHALF » NSMO»FNOP

DNIMENSION S<(300s4)

EQUIVALENCE (S(1+1)sDETR(1,1))

COO'00.0000000000‘0.0‘0.00000000000‘.000000‘.‘000.000'0.0'0.000.00‘.‘000

c
Cc Initiglize subroutine and transform dats
C
INIREC=1
SINT=10
IF (NARRAY.EQ.1) SINT=,25
FZRO=1./( SINTXFNOF)
c
0 15 IREC=1,NREC
B0 12 I=1,NOF
FXI{1+IREC)=0,
12 CONTINUE
CALL nC
CALL RANP
CALL FFT : 4 l
13 CONTINUE
CQOQCQOOO00000000000000000.0.00.0000'00000.0.00..0.0.!000.000000000000
c
c Calculzate freauence estimales
c
B0 20 I=2+NHALF
SMATRC I )=FZROXFLOAT( I-1)
20 CONTINUE
SMATR( 1)=0.
COOOQQOQOOOOOQO00000‘000000000000000.00.000000000‘00000000000.0000000000
C
C Cslculate trace

c




25

39

40

45

i . e Y - " b s 1 ooyt ¥ e L e

[0 30 I=1,NHALF
10 25 IREC=1sNREC
S{I+IREC)=DATACT» IREC )XX24FXI(¢ I+ IREC )XX2
CONTINUE
CONTINUE

IF (NSMO.EQ.0) GO TO 35
IDIREC=NHALF
INULL=NREC
0 35 I=1,NSNO
CalLl sM0OQT
CONTINUE

IO 45 I=1,NHALF
TRACE (1)=0,
BO 40 IREC=1+NREC
IF (IREC .EQ. MREC) GO TO 40
TRACEC I )=TRACEC 1 )4S¢ I+IKREC)
CONTINUE
CONTINUE
RETURN
END

- L .
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CEXEXEXERAEXEKEXKRAKXXEX XCORKFOR 30k 3308 00K 20K 3K 3k 3 3K 38 3K 0 300K 0k 3k 3K 0k ¥

’ C
. C hate of revision: 25-Jul-82
c

| SUKRROUTINE XCORR

FURFOSE
To calculale Lhe cross-correlations znd tLime 1adgs between
all stztion rairs in 3 3 or 4 channel sustem

USAGE
CalL XCORR

INFUT PARAMETERS
None

REMARKS
None

SUEROUTINES REQUIRED
None

METHOI
The cross-correlation belween tuwo data sirings is calculated
from -32 to +32 roinls ladg, The maximum value and Lhe Lime
lag ascociasted with it are then relurned to the main srodgram,

OOO0NO0OOOOO000000000 000

COMMON /CORFAS/ DMELTC4)sCORR( Sy MELX( 6y NELY( 6 )9 NOSF 4 MREC
COMMON /DATPAS/ DATA(S1I2+4)sFXI(S51294)sNOPINSTRTyNARRAY» IREC
BIMENSION H{45)9J045)

EQUIVALENCE (H(O1 ) FXTIC192))9(J{1)sFXI{1s1))

ﬂ ' c....'.000000000000000000.000.0..000..0.0.00.00000000'0060.00.000'.0

c

C Routine initislization ares
C

NOS=3
NOS1=N0S+1
NEG=-1

N=0

c............’0.00.0.00.0.000..0.0..00...0.0.0".0..00.0.000‘Q.OQ.OO“.

startl loors for station rairs

no 50 IX=1sNOS
IF (IX .EQ. MREC) 60 TO 50
KY=1X+1
00 40 IY=KY)NOS1
IF (1Y .EQ. MREC) GO TO 40
N=N+1

Calculate normalization factor

X50=0,

YsQ4=0.

N0 10 I=1,NOF
XSQA=XSQ+TATAL I+ IX)XX2 —
YSQ=YSQ+DATAC{ I+ 1Y )XX%2

CONTINUE :

HNORM=SART( XSQXYSQ)

- e




OO0

20

30

40
50

Calculate cross-correlation for esch value of lag

NUM=1

D0 30 I=1+65
J(1)=1-33
H(T)=0.
D0 20 K=1+NOF

L=K+J(1)
IFCCLL.LE.O).OR.(L.GT.NOF))GQ TO 20
HN=DATA( Ly IX )XDATACK» 1Y)
HCT )=H( T )4HM

CONTINUE

H{ 1 )=H( I )/HNODRM

IF (H(I),BE.HI{NUN)) NUM=I

CONTINUE

Iletermine maximuw values

CORRC N)=H( NUM)
DELT(N )=FLOAT(NEGXJC(NUN))
IF (NARRAY.EQ.1) RELT(N)=RELT(N)/4.
CONTINUE
CONTINUE
RETURN :
END i
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